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PS READERS TALK BACK 


Address letters for this column to: Readers Talk Back, 380 
Madison Ave., New York, N.Y. 10017. Because of the large volume 
of mail, we are unable to acknowledge unpublished letters. 


Economical but inconvenient 


After reading "Turn Your Fireplace into 
a Furnace” [Oct.] | felt the need to 
mention a few of the disadvantages of 
such a system. | rigged up my fireplace 
with a grate made out of 34-inch black 
pipe, a small rotary pump, a 55-gallon 
drum for a storage tank, and a large 
heater core mounted in front of a squir- 
rel-cage blower. My system worked fine 
and would keep my seven-room Cape- 
style home comfortably warm down to 
about 15* F. Anything colder and my 
conventional furnace would turn on. 

However, there are inconveniences to 
such a system. The first is that the fire 
needs almost constant attention. The 
grate takes a lot of heat away and as 
a result the fire tends to die a lot faster 
than normal. À second disadvantage, 
common to most fireplaces, is that if you 
have a fire in the evening and leave the 
flue open when you go to bed, most of 
the heat you save will go up the 
chimney while you're sleeping. A third 
disadvantage, which | feel a lot of 
people don't realize, is the amount of 
wood it takes to heat a home. It takes 
more than just a few face cords; and 
there's a great deal of work in cutting, 
stacking, and carrying. 

If you like to tinker and aren't afraid 
of a little work, the fireplace heating 
system can be a real money saver. 
However, it will never replace the con- 
venience of the modern furnace. 

Thomas M. Mesbitt, Hilton, N.Y. 


Insulation upgrade 


In your “Insulation Upgrade” article 
[Sept.] the author stated that insulating 
[crawl space] perimeter walls in cold 
climates is risky business. 

We are located in northern Wisconsin 
and considered insulating our perimeter 
walls to protect water pipes under the 
house from freezing. This is something 
we couldn't insure if we insulated the 
floor, since the heat from the living area 
wouldn't be able to radiate under the 
floor to keep the pipes warm. 

My question is, why is insulating 


= Аге You Moving Soon? 

If you are planning to move, 
= please notify us 8 weeks іп 
= advance and we'll make | 
«sure your subscription | 
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# this form and attach your 
= magazine address label. 


perimeter walls in cold climates risky? 
Mark E. Lasee, Sturgeon Bay, Wis. 


ДІ Lees replies: "Insulation experts warn 
that crawl-space foundations, insulated 
as we depicted, could buckle from frost 
heave in areas of extreme ground pene- 
tration. I'm surprised that a home 
builder іп northern Wisconsin would 
expose water lines below floor joists in 
an unheated craw! space. But if that's 
what you're stuck with, your best bet 
is an electric heat tape for those pipes. 
(The Frostex cable | described in Feb. 
'77 Shop Talk is now packaged for 
DIYers.) Then you can insulate the un- 
derside of the floor as decribed in my 
September article.” 


Your article "Insulation Upgrade" seems 
to leave the idea that fiberglass is the 
only DIY insulation. But | insulated my 
house last summer with blown-in cellu- 
lose fiber, with excellent results, if the 
way the house stayed cool is any indica- 
tion. A few of the methods | used are 
unusual, so they might interest your 
readers. 

The house already had been capped 
with fiberglass in the attic and the 
original builder had included a vapor 
barrier in the walls. The walls were 
matched boards inside and shiplap out- 
side, nailed directly to the studs. This 
is common New England construction on 
small houses. 

The insulation | used was US Fiber 
cellulose, and the blower was rented 
from the local supplier ($5 a day). The 
insulation was done from inside through 
holes within six inches of the ceiling. 
These were later covered with 1-by-8 
boards, which we painted our trim color. 
No patches show except where the insu- 
lation was blown in under the windows. 
Here, | adapted the blower down to a 
smaller hose, and used wooden plugs. 
The small hose was also used to work 
the insulation into a horizontal area 
more than eight feet long by snaking 
the hose into the far end of the area, 
using a standard-size hole with a cloth 
around the hose, and withdrawing the 
hose gradually as the area filled. (Thanes 
goes to the US Fiber instruction book for 
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PS readers talk back 
[Continued] 


this idea.) You can blow with a one-inch 
hose—it just takes longer. 

One thing to watch for, as the com- 
pany noted, is the possibility of obstruc- 
tions in the walls, such as a line of 2- 
by-A's crosswise at chair-back level. | 
checked for this with an electrician's 
snake from above. 

During the summer, temperatures 
inside the house stayed 10 degrees or 
more below outdoor temperature, as 
long as | kept things closed up. | am 
very interested in the effect on my 
fuel bills this winter. 

Joel S. Look, Claremont, N.H. 


To insulate hollow walls of existing 
houses, blown-in fiber is the only DIY 
option—and if you do as thorough a job 
as the above description suggests, re- 
sults will be quite effective. And with the 
shortage of fiberglass we warned about 
in our September article, cellulose may 
well be the most available material. Be 
certain it is properly fireproofed, how- 
ever. 


Heat-leaking foundations 


In the September feature on Shelter 
Institute homes, on page 116, the state- 
ment is made that concrete emits as 
much heat as windows. If the author is 
trying to say that the foundations of 
ordinary homes lose as much heat as a 
similar area of window glass, he is dead 
wrong. Having performed more thermo- 
graphic studies on houses and buildings 
than possibly any one other person in 
the States, | have seen the anomaly that 
he refers to many times and it is not 
as stated. 

| have seen heat-leaking fieldstone 
foundations where the mortar has "died" 
and fallen out. Once in a while | have 
seen poured-concrete foundations that 
have settled and cracked, and heat 
pours out through the crack. But in a 
typical poured foundation, the heat 
transfer through the concrete is insig- 
nificant. 

The flaw in the typical construction 
lies in the common practice of laying 
the sill on the foundation with loose sill 
bolts, shimming the sill level with slivers 
of cedar shingle every few feet, then 
splatting mortar against the sill and 
foundation all around the house—just 
enough to keep light from shining 
through. In due time, the mortar falls 
off and leaves a gap. | have measured 
gaps as great as 1.5 inches. An amateur 
thermographer then sees a cascade of 
hot air heating the outer surface of the 
otherwise excellent poured foundation. 
| usually recommend cramming іп 
some good caulking—not insulation—for 
strength, vermin-proofing, and stopping 
the draft. 

And incidentally, as for building on 
telephone-pole pilings, using brand-new, 
pressure-treated poles in а damp climate 
ог in reaching below the water table, I'd 
give the house 10 to 15 years before it 
tipped over. 

Paul E. Vogel, Marshfield, Mass. 


Sweet concrete 


In Shop Talk [Aug.], you suggested 
the use of sugar to delay the setting time 
of concrete. Your concrete expert Rich- 
ard Day claimed that sugar would also 
increase the strength of the concrete. 

If it is indeed true that sugar increases 
the strength of concrete, there are a lot 
of World War ll resistance fighters with 
red faces. They thought they were sabo- 
taging Hitlers West Wall by putting 
sugar in the Germans’ concrete. Sugar 
Was supposed to weaken the concrete, 
so that when a shell hit a pillbox the 
concrete would crumble like sandstone. 

| quote from Paul Carell's book, /nva- 
sion—They're Coming!: “А quarter of 
an ounce of sugar—just three lumps— 
dropped into the water of a concrete 
mixer, was enough to rob two hundred- 
weights of concrete of its strength, for 
if calcium combines with sugar, instead 
of carbon dioxide, a readily soluble cal- 
cium saccharate is formed.” 

You might have Mr. Day recheck his 
facts just to be on the safe side. 

Allan W. Failkirk, Keokuk, la. 


Richard Day replies: "Join the club of PS 
readers who raised this point. A good 
many also called for giving me 30 lashes 
with a serrated sugar cane. Truth is, you 
can use a tiny amount of sugar in con- 
crete as an emergency retarding agent 
and not destroy the strength of the hard- 
ened project. While scientists who de- 
vote their lives to the study of cement 
and concrete don't fully understand what 
happens when sugar is mixed into con- 
crete, they do know the results. At ex- 
tremely low concentrations, such as the 
one-twentieth of one percent by weight 
sugar that we called for, adding sugar 
( sucrose) slows concrete's initial hydra- 
tion reaction, often increasing its ulti- 
mate strength. 

"This effect is verified by Nathan R. 
Greening, director, Chemical-Physical 
Research Dept. of the Portland Cement 
Assn. Center for Research, in Skokie, lll. 
‘Sugar in concrete is funny stuff,’ 
Greening says. 'The actual reaction de- 
pends on cement composition.' With 
many portland cements and no water ad- 
justment, a 0.05-percent sugar concen- 
tration, Greening tells me, produces 
‘usually a little more strength.” But he 
warns that, beginning at а 0.25-рег- 
cent concentration of sugar (five times 
the amount we specified), 'something 
screwy goes on. Then sugar may pro- 
mote the opposite effect—early stiffening 
and a decrease in ultimate strength over 
that of a normal mix. And at a still higher 
one-percent concentration (20 times our 
figure), Greening says that the concrete 
mix may quickly set up enough to walk 


on, but not increase in strength much | 


beyond that for months. So the indiscri- 
minate amounts of sugar (and honey, 
too, l've heard) tossed into Nazi con- 
crete mixes by saboteurs could well have 
had a weakening effect. At any rate, it 
makes an interesting story. I'll drink to it. 
One lump or three?” "BH 
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BS test report: 

Mercury's 
200-hp 
outboard 


More power with less 
weight—and it's loaded with 
engineering innovations 


By BOB STEARNS 


Mercury Marine has a new 200- 
horsepower outboard for "/8—a pre- 
dictable increase to keep the big 
Mercs in the same range as the 
competition. 

Last year’s Merc 1750 (175 hp) 
developed its power from 121.9 cu. 
in. This year’s largest Black Max, 
the Merc 2000, uses 142 cu. in. to 
develop its rated power. 

The 2000 uses the same block that 
the 1750 did. Merc engineers used 
a clever trick to get the extra dis- 
placement; the iron cylinder sleeves 
used in the 1750 were eliminated. 
Instead, in the 2000 the aluminum 
cylinder walls are plated with chro- 
mium, an extremely hard metal that 
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is far more wear-resistant than iron. 
This is the first time the technique 
has been attempted with а two- 
cycle engine of great horsepower. 

During my visit to the Mercury 
test station in Oshkosh, Wis., to try 
this new engine, I examined the 
block of a Merc 2000 that had been 
put through 180 hours of full-throt- 
tle operation. The cylinder walls 
were mirror smooth with no visible 
scoring. Nor was there evidence of 
the typical “‘step” at the top of the 
cylinder where the top piston ring 
stops at the end of the stroke. 

And there are other advantages 
to the chromed cylinder walls. Mer- 
cury engineer Jerry Hale says this 
change has increased the heat- 
transfer rate by 55 percent. The 
former iron liner is much thicker 
than the chrome plating, and there 
is an interface between the iron 
sleeve and the aluminum block that 
also acts as a heat barrier. The 


New 200-horse Mercury outboard 
speeds 20-foot Challenger through wa- 
ter. Pilot is writer Bob Stearns, who hit 
a top speed of 60 mph with this engine. 
Cutaway (above) shows cylinder walls, 
which are now plated with chromium. 


5600 58.0 17.31 3.35 
* Miles per gallon in still water. Wind and/ 
or currents could affect these figures sig- 
nificantly. 


ability to transfer heat more ra- 
pidly should help prolong ring life. 
Additional refinement of the ex- 
haust system through enlarged 
ports, lengthening of the pathway 
between ports, and careful tuning 
of the exhaust system all contribute 
to both high horsepower and better 
midrange cruising fuel economy. 
The ignition system remains es- 
sentially the same as that in the 
1977 Black Max: а breakerless 
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The new Coupe 


is the 260CE апа it is powered by a fuel-injected, 2.8-liter Six. 


The extraordinary new Coupe 
is the 500CD, and it merits the term by introducing Diesel power 
to a Class of Mercedes-Benz from which Diesels were 


hus the Mercedes-Benz Diesel 

has fully come of age. It stands 
today at such a peak of refinement that 
a limited-production Diesel sports 
Coupe is not sacrilege but logic. 
Meanwhile, savor your new luxury of 
choice. 

No boulevard sports car 
Gasoline- or Diesel-powered, this 
new Coupe is no faddish “personal” 
car but a lithe five-passenger machine 
you will prize as much for its quick 
reflexes as for its elegant lines. 

You sit cradled within а wheelbase 
of only 106.7 inches, less than a foot 
longer than the close-coupled 4505І, 
Roadster. You should find yourself 
negotiating even tight mountain 
curves with а sense of ample road to 
spare, slipping through city traffic like 
а fish. Chances are, within а few days 
you will stop having to envy sports car 
drivers forever. 

But family men can rest assured. 
There is not only a full rear seat but a 
rear seat that nearly equals the 280E 
Sedan for headroom. And there is 
not onlv a full trunk but a trunk with 
the same 12.6 cubic feet of space as 
the 280E. 

Some people don t understand how 
Mercedes-Benz builds such space- 
efficient cars. Mercedes-Benz doesnt 
understand how to build anything 
else. 

Worth its weight in strength 
The new Coupe s taut profile is aero- 
dynamically "clean." Put under an 
X гау, it would be revealed as the skin 
over a steel cage welded at 4900 
points to a steel platform, forming a 
monocoque structure. 

The engineers braced that sheet- 
steel floor with cross members to 
help stiffen the midsection. And 


previously excluded. 


although the side windows are pillar- 
less, the concealed “В” pillar provides 
additional structural integrity. 


Straight-line 

braking stability 
Engineers and not stylists are the 
heroes behind the Coupe. If this 1%- 
ton, five-passenger machine seems to 
corner flatter and grip the road more 
tenaciously than you re accustomed 
to, credit them. 

Thev in turn would credit tech- 
nological nuggets like fullv indepen- 
dent suspension, and zero offset 
steering with straight-line stability, 
even in panic stops. 

Panic stops are further softened by 
4-wheel disc brakes. Mercedes-Benz 
would never build a Coupe or anv 
other car without them. 

But bandling brilliance is only half 
the tale. The other halt is the ride: 
Over-the-road decorum worthv of an 
expensive motor car. А c/ue: The 
shock absorbers’ lower chambers are 
pumped full of nitrogen gas as ап 
extra cushion against vibration. 


Power assists a purist can love 


Мо brute force is needed to pilot vour 
Coupe about. Power steering, power 
brakes, and а 4-speed automatic trans- 
mission slightly smoother than the 
human hand are standard features. 
Wives will approve. And so will driv- 
ing purists—because these laborsaving 
devices have been designed to pre- 
serve driving "feel" at all costs. 


Not a superficial ounce of 
chrome 


Doors over four feet wide swing open 
to reveal a meticulously ordered cock- 
pit. Electric windows, bi-level cli- 

mate control and AM/FM stereo radio 
are all built in, but the mood is less 


opulent than crisply businesslike. 

For instance, the interior has no 
dazzling chrome knickknacks to con- 
fuse the driver's field of vision. Glare- 
free gauges are placed so you can 
check them without breaking visual 
contact with the road. 

The anatomically contoured twin 
front seats are thickly padded, their 
springs tuned to the car's suspen- 
sion. The backrests lock in place 
pneumatically. 

And the walnut-root veneer that 
trims the instrument panel and 
covers the console is real walnut-root 
veneer. 


A delicious dilemma 
Which engine version belongs in your 
Coupe? 

Classicists will feel most at home 
with the 280CE and the familiar traits 
ofits gasoline power plant—supple 
and responsive in the sporting Coupe 
manner. And hardly a mundane 
choice: The 280CE marks the zenith of 
Mercedes-Benz six-cylinder engine 
development. 

The 300CD allows Coupe devotees 
to combine their love for elegance 
with common-sense motoring, and 
Diesel devotees to combine their love 
for common-sense motoring with ele- 
gance. The power of its 5-cylinder 
engine is one surprise, the lack of 
noise and roughness is another. That 
it offers the established advantages of 
a Diesel should be no surprise. 

But there is ultimately only one wav 
to decide which Coupe best suits vour 
needs. See vour Mercedes-Benz 
dealer and experience them both. 
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The Konica C35-EF is а odd camera 
Жы \that's as easy to use as an instant-load. It sets 
а \ехроѕигеѕ automatically. And it's the first 
See 135 with a built-in electronic flash. 
"a (Тһе C35-EF has a professional quality 
BA lens. No wonder people say: "The lens 
"T. a ы C = % alone is worth the price.’ 
| | ea ЖШ d TN al 5 See е ee at your Konica dealer. 
| L UM £x T. r write for full details to: 
| po pto a\ Konica Camera, Dept 5203, ЕУ Berkey 
Ww" 4.5 He Woodside, New York 11377. 4 
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AMERICA 
BEGINS SEARCH 
FOR SURVIVORS. 


They used to be easy to spot. 
But today's fashion trend 
has produced a whole new crop 
of boots designed to look like the 
ones we've been making in 

Maine since 1879. 

So you'll have to look a little 
harder for the original quality, 
craftsmanship and never-say- 
die durability of Herman 
SURVIVORS®. 

When you find them, you'll 
know they were worth the 


For our color catalog and location of stores 


near you, write Joseph M. Herman Shoe Co., Inc., 


Dept. 61, Millis, МА 02054. 
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200-hp outboard 


[Continued] 


capacitive-discharge (CD) system 
with separate circuits for each 
bank of cylinders. This includes 
two separate switching circuits for 
each cylinder. A total ignition fail- 
ure is almost impossible—even with 
one circuit completely out, the en- 
gine will continue to run on the 
other bank of cylinders. 

Outwardly, the Merc 2000 is si- 
milar to last year’s 1750. It’s the 
same size, but, without the iron lin- 
ers in the cylinders, actually weighs 
about 19 pounds less (approx. 331 
lbs. for the 20-in.-shaft version com- 
pared with 350 for the 1750). 

But there are significant design 
changes in the lower unit: 

è Reshaping the top of the gear- 
case has accomplished а break- 
through in spray control, says Merc 
design engineer Dick Snyder. 
"We've removed the cavitation 
plate entirely from the front half of 
the strut. Now water comes cleanly 
off horizontally—not upward." | 

€ Moving the center of rudder 
pressure aft has reduced the ten- 
dency for fast, light hulls to chine- 
walk (sway from side to side). The 
new position helps the gearcase 
track straight ahead. And with the 
bigger hull I drove there was no 
problem in maintaining stability in 
tight turns. 

® Increasing the distance be- 
tween the trailing edge of the skeg 
and strut, and the aft end of the 
“torpedo,” has raised the blowout 
speed (speed at which exhaust may 
blow water away from the propel- 
ler, resulting in sudden drop in 
speed as it loses push). The con- 
tour of the trailing edge has been 
changed to make this improvement. 

Water-testing the new Merc 2000 
revealed some interesting changes 
from last year's Black Max. The 
boat I drove was a 20-ft. Chal- 
lenger, and in several runs over a 
measured course it was capable of 
hitting a top speed of 57.9 mph. 
This was on smooth water. Out on 
open water, when I was able to trim 
the engine all the way out with its 
power trim (standard equipment), 
I managed to get speedometer read- 
ings of a little better than 60 mph. 
That's pretty respectable for a hull 
of this size. 

Low-end torque was excellent. I 
could easily get the rig on plane 
іп 214 seconds. And noise levels| 
were pleasantly low. Conversation| 
in the driver's seat, approximately 
six feet ahead of the engine, w 
limited (at full throttle) more by| 
wind noise than by the engine. Шз] 
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It starts with 130 days of active duty. The first 11 weeks is boot camp. ..learning to be a Marine. Then, more train- 
i ng. Tolearnatough Marine Corpsskill. After that, you go back home to a good-paying, part-time job one weekend 
а month and two weeks each summer. You'll have new skills and new self-confidence. You'll meet new people with 
| mportant civilian jobcontacts. Your horizons will be broader. Your whole future will be different because you will 
Je different. And you'll have a new responsibility. You'll be a Marine in reserve. At home. Mail the card, $ 


all 800-423- , toll free. Іп California, — | . | Bags 
noah ipsa 2600, toll free. In California The Proud Marine Reserve P 4 


The Reserve you'd expect us to be. % 


SCIENCE NEWSERONT 


BY ARTHUR FISHER 


Clues from double exposures 


Holograms are lensless photographs 
made by laser light. They've been used 
for everything from ''magic'' displays to 
tire-stress analyses. Now researchers at 
Sandia Laboratories are making double- 
exposed laser holograms to help them 
design containers destined to store and 
transport “hot” nuclear materials, Тһе 
double exposures show not only the ob- 
ject being probed—a model of a nuclear- 
fuel cask, for example—but also the heat- 
transfer patterns within it. 

The top photo shows the complex la- 
ser pathway and its associated equip- 
ment, presided over by Walt Schimmel. 
The object under test is placed in the 
transparent box at his side, and a holo- 
graphic image is recorded on a photo- 
graphic plate. 

The object being tested here is a six- 
inch-long, one-inch-wide hexagonal tube 
that is simulating a spent-fuel assembly. 
After the first holographic image has 
been recorded, the object is heated to 
16 | POPULAR SCIENCE 
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the temperature that would actually be 
encountered in a real spent-fuel assem- 
bly—and a second hologram is recorded 
on the plate. 

You see the resulting double exposure 
in the bottom photo. The alternating light 
and dark lines, called fringes, are caused 
by interference between the two slightly 
differing laser images. That difference, in 
turn, is caused by heating the object. 
The black lines represent areas of con- 
stant temperature. Where the black lines 
are separated by wide white lines, there 
is little heat transfer, but closely spaced, 
narrow fringes show much heat transfer, 
and thus indicate the need for additional 
shielding, or for a better location of the 
fuel elements or radioactive waste ma- 
terial within a container. Schimmel says 
the holographic technique could also 
prove useful in designing solar collec- 
tors, coal gasifiers, and other energy con- 
verters in which heat transfer plays an 
Important role. 


Automatic crash protection 


A new U.S. Department of Transporta- 
tion survey shows that the death rate in 
Deluxe Model VW Rabbits with the auto- 
matic shoulder belt is about one-third 
the death rate in other VW Rabbits 
equipped with ordinary seat belts. 'Nuff 
said? 


Oxygen therapy for elderly 


A study at the National Institute of Men- 
tal Health and the New York University 
Medical Center suggests that high-pres- 


sure oxygen therapy is probably worth- 
less for treating impaired mental func- 
tioning in the aged. Elderly Americans 
afflicted with forgetfulness, disorienta- 
tion, impaired judgment and intellectual 
functioning, and shallow, easily change- 
able moods have thus apparently squan- 
dered hundreds of thousands of dollars 
since the early 1970's on the treatment. 


Reactor-safety test 


There are 19 nuclear-power reactors of 
the kind dubbed BWR—boiling-water 
reactor—now operating in the U.S. In a 
BWR, water under pressure is boiled by 
the intense heat given off by the fuel 
elements in the reactor. The resulting 
steam drives turbines connected to elec- 
tric generators. 

For years, there has been considerable 
controversy over the likelihood—and 
consequences—of а  'loss-of-coolant'' 
accident in a BWR [see "The Hassle 
Over Atomic-Energy Safety, PS, Sept. 
“131. The reactor core of every BWR іп 
the U.S. is surrounded by a pressure- 
suppression system designed to with- 
stand the forces that computers predict 
could be unleashed in such an accident 
(none have yet occurred). 

Now there are tests under way to 
determine how such a system would 
actually perform in an emergency. The 
photo below shows a one-fifth scale, 
quarter-section replica of the Mark | 
pressure-suppression system that is in- 
stalled at the University of California's 
Lawrence Livermore Laboratory. The 
unique test facility, funded by the Nu- 


. clear Regulatory Commission, simulates 


a loss-of-coolant accident and monitors 
the pressure load that would be placed 
on the system. The results will be used 
by the NRC to evaluate current BWR 
designs and to help in establishing li- 
censing requirements for the future. 


lon drive bests solar sail 


Last July in this space | described a solar 
sailer—a seemingly fantastic vehicle that 
was being seriously considered by 


NASA. The giant, kitelike craft would 
Continued 
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‘NASCAR CHAMPS 


Driver Cale Yarborough, 
| Hall of Fame mechanic 
Herb Nab and S-K® Tools 
put it all together! 
When you want the job done right, act 


like the Great Ones. Use American- 
made quality S-K tools. 
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SAVE $11.29 OVER 34%" | 

5 pc. 3в іп. dr. Tune-Up Set. No. 4505-77. 

org p „папова car plugs etc. 
pecial ti spo 

ratchet. Total value $21 59 

if purchased sepa- suggested User Price 

rately $32.88. 


SAVE $30.53 OVER 51%* 


20 pc. 3/8 in. dr. Socket Set. No. 4520- 
77.Handles cars, garden tractors. Total 
value if purchased $2888 ! 


separately $59.41. 
Suggested User Price 
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13 pc. 14 іп. dr. Socket Set. No. 4913-77. 
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5 Be: Combination Wrench Set. No. 
1705-77.Takes on jobs from motor- 
cycles to power 
mowers. Total value 
if purchased sepa- 
rately $18.28 


$959 


Suggested User Price. 


*All savings based on piece by piece 
purchase at suggested user prices. 
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Science newsfront 


| [Continued] 


have been sent into solar orbit from the 
space shuttle sometime in the early 
1980's for a variety of interplanetary 
missions—including, perhaps, a rendez- 
vous with Halley's comet, which is due 
to revisit the solar system in March 
1986. Power source for the sail: the 
phantom pressure of sunlight itself. 

But at the same time designs for the 
solar sail were being developed and 
examined, a parallel project was con- 
sidering a rival means of propulsion— 
ion drive. And now, after a year's evalua- 
tion by scientists and engineers at 
NASA's Jet Propulsion Laboratory and 
other research facilities, a decision has 
been reached: An ion-drive system 
will propel shuttle-launched automated 
Spacecraft among the planets in the 
1980's and beyond. 

Both propulsion methods are well 
suited for the kinds of long-term, low- 
thrust missions NASA's planetologists 
have in mind. The ton drive was picked, 
according to a NASA spokesman, mostly 
because it seemed less risky and offered 
greater flexibility for the future. And the 
system has been proved workable; mer- 
сигу ion rockets have been under devel- 
opment for a decade. In 1969, a series 
of space-electric-rocket tests (SERT) 
launched ion rocket engines into Earth 
orbit, under the aegis of МАЗА 5 Lewis 
Research Center. These predecessors of 
an ion-drive craft are still being regu- 
larly operated in space. 

The proposed ion-drive spaceship ap- 
pears in an artists concept, shown 
above, of a comet-rendezvous mission. 
The two enormous scoop-shaped solar 
arrays, each some 240 feet long, consist 
of solar-cell modules, as thin as a single 
sheet of paper, attached to an ultrathin 
backing so that the whole array can be 
unfurled from a circular drum like a 
window shade from a roller. Because the 
solar cells must generate enough elec- 
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tricity even when very far from the sun, 
where the intensity of sunshine is low, 
the NASA engineers plan to use con- 
centrators. 

The electricity thus generated from 
sunlight feeds a cluster of mercury ion 
engines, where a steady spurt of ionized 
mercury vapor is spewed out. It is this 
stream of heavy ions that provides the 
low but continuous thrust for the space- 
craft. 


Spacelab door jam 


That's astronaut Paul Weitz testing a 
solution to what could be a sticky prob- 
lem in 1983 or so: What happens if the 
airlock door on the space shuttle's space- 
lab jams open? Answer: jettison the door 


so the shuttle's cargo-bay doors can 
close over the lab. Weitz successfully 
performed the test in the Neutral Buoy- 
ancy Simulator at NASA's Marshall 
Space Flight Center located in Hunts- 
ville, Ala. The simulator is a huge tank 
75 feet in diameter, and filled with water 
to a depth of 40 feet. 

Now if you lose your key... 
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CARVE DRILL SHARPEN SAND GRIND 
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THE 1978 VW BUS. 

If you've let the size of your fam- 
ily drive you into а car you can't 
afford. Or, if you’ve been squeezing 
the fun out of your family in a car 
that fits your budget and nothing 
else, you've missed the Bus. The 
1978 Volkswagen Bus. 


ROOM AND COMFORT. 


The '78 Bus gives everyone in 
your family the elbow room they 


0 


need to relax in comfort. In fact, 
it gives you up to 14 elbows room. 
With still enough room left for your 
luggage, dog, or just about anything 
you want to get away with. 

The Bus gives you 70% more 
room inside than most full-sized 
domestic station wagons. And 
practically as much room as a van. 

So when you want to uncramp 
your family’s style nothing com- 
pares to the Bus for room and 
comfort. 
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IF YOU WANT TO САК! 


The Bus rear hatch and big sli 
ingdoor mean you canuse your B 
like no other vehicle. 

One minute you're carrying t 
Little League team. And the ne 
you're doing some really big leag 


Yet because the Volkswagen B 
is shorter than most cars, it's pa 
able in spaces that regular static 
wagons have to pass up. 


IE MOST FORTHE LEAST, 


ECONOMY. 


The'78VW Bus costs only a little 
ге to buy than the average 
mestic sedan and less than most 
station wagons. And to run, it's 
‘in front by miles. The electronic 
l-injected 2 liter engine is not 
y powerful and responsive, it's 
o a fuel-saver. It helps the Bus 
iver an estimated 25 mpg on the 
hway, 17 in the city with stand- 
| transmission in the 1978 EPA* 


tests. (Of course your actual mile- 
age may vary depending on where 
and how you drive, the condition 
of your Busandoptional equipment 
suchasanautomatictransmission.) 


DRIVEABILITY. 

Your '78 Bus has full independ- 
ent suspension on all four wheels 
andradialtiresto give you a smooth 
ridedowntheroughest street. It has 
10 inch power assisted disc brakes 
for quick short stops. For excellent 
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road handling and fun driving noth- 
ing beats the'78 VW Bus. 

So if you want to fit your family 
into something a little bit more com- 
fortable, bring them to your Volks- 
wagen dealer now. You'll find that 
the 1978 Volkswagen Bus not only 
fits comfortably around 
your big family, it also 
fits comfortably 
around your wallet. 


© Volkswagen of America, Inc. 
"More than any other station wagon in the world 
5.2: - 


BOATING BEAT 


By BOB BLACK 


Wide-body cruiser 


NY 
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A new Columbia 25' sailer with 9'2" 
beam, the “7.6 Meter," is designed for 
those just getting started in sailing and 
for the family that likes weekend cruis- 
ing and club racing. 

Australian Alan Payne (an America's 
Cup yacht designer) has cranked in 
enough space to sleep four comfortably 
in a forward V-cabin and on a queen- 
size double extension berth in the main 
cabin. She flies 319 sq. ft. of sail, and 
standard auxiliary power is a 20-hp 
two-cylinder diesel. The price: $12,500. 
Columbia is at 2600 Yacht Drive, Ches- 
apeake, Va. 23320. 


Where is NOAA now? 


Alive and well and putting our tax dol- 
lars to some good use. 

The National Oceanic and Atmo- 
spheric Administration (Department of 
Commerce) now has improved color 
formats for all new nautical chart edi- 
tions, has revised more than 500 charts, 
and has increased the NOAA Weather 
Radio stations from 60 to 135. 

Land and water printing colors on 
NOAA charts have been changed from 
solid yellow and light blue to a screened 
gold and screened green-blue, respec- 
tively. You can distinguish more easily 
between the new colors, and the result- 
ing green—obtained by overprinting the 
gold and green-blue for the low-water 
areas—is significantly improved when 
viewed at night under “тей light” il- 
lumination. 

For an updated listing, write to Na- 
tional Ocean Survey Publications for 
Safe Navigation, Distribution Division 
(C44), National Ocean Survey, River- 
dale, Md. 20840. It's free. 


Race the wind 


Normally we don't report race results in 
this space, but one of special note is the 
recent victory by Tony DiMauro of Nor- 
walk, Conn., in the competition for the 
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‘coveted "Little Ameri- 
' ica's Cup" for C- 
Class catamarans. 
DiMauro's Patient 
Lady Ill, which can 
sail faster than vir- 
tually any other class 
boat in the world, is 
a wing boat [PS, 
Aug. "74; Nov. '74, 
p. 69]. The boat has 
no sail, per se; rather, 
a wing with ailerons, 
that is rigged vertical- 
ly instead of horizontally, as on an air- 
plane. | 

When asked if it was worth the 15 
years and $200,000 spent attaining the 
International C-Class Catamaran trophy, 
DiMauro replied, “You bet it was. | 
spent the last 15 years being a brides- 
maid.” 

The fun of this whole project is that 
the C Class is truly a development class, 
and as long as the mast, beam, and 
length stay constant, the rest is up to 
the dreams of the designer. All sorts of 
material—Kevlar, epoxies, you name it 
—can be used. 

DiMauro is looking for foreign chal- 
lenges from Australia, New Zealand, and 
several European nations for the next 
championship races, to be held at Roton 


Point Club in Rowayton, Conn., perhaps 
as early as next fall. 


Family fishing machine 

Dusky Marine has come up with a new 
23” Cuddy (below) with а center-con- 
sole command station that gives the 
fisherman 360-degree  fishing-fighting 
room as well as strategically located 
controls. Twin 6” V-bunks provide com- 
fort below. The boat is priced from 
$7350 with 175 OMC stern drive; the 
version in the photo, with a 225-hp Com- 
mander inboard, is $8350. Dusky Marine 
is at 110 N. Bryan Rd., Dania, Fla. 
33004. 


Short takes 


e With upcoming changes of Coast 
Guard regulations on boat lights (due to 
be enforced next August), a new book 
by D. A. Moore, International Light, 
Shape and Sound Signals, makes good 
winter reading. 

New international regulations—which 
became effective in mid-1977, together 
with metrication—have brought about a 
number of changes in the positioning, 
ranges, and types of lights and shapes 
that are required at sea. The book has 
lots of diagrams in full color. Price is 
$7.95 from Van Nostrand Reinhold, 450 
West 33rd St., New York, N.Y. 10001. 

® Knot another one! Well, yes. Неге 5 
a great handbook for sailors: The Art of 
Knots, written by Frenchman Marc P. G. 
Berthier, who specializes in drawing and 
writing on nautical subjects. The book is 
light in tone but thorough in content, and 
has been received enthusiastically in 
Europe. Now Doubleday (245 Park Ave., 
New York, М.Ү. 10017) has published 
the book in the U.S. at $6.95. It's beau- 
tifully illustrated. РН 


Tis the СС Season! 


Time for that арине holiday 
cheer that С ‚ 15 famous for. 
And now, ii the holiday season, 
C.C. comes beautifully gift- 
Wrapped at no extra charge. 
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Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


06 mg. 18Г,1.0 mg. nicotine ау. per cigarette, ЕТС Report Aug. 77 OBAW T Co. 


...than 
. Winston or Marlboro. e 


More Tobacco 
Less Таг 


Rich, full flavor is the promise that V 
And it's a promise that Viceroy] 
The method for delivering flavor is 
Instead of using stronger tobacec 
and a /ower? ‘tar’ blend than Wig 
The result is a mild, fully pac 
with an extra satisfying taste. ЕЕЕ 
Апа, yes, lower ‘tar’ Шап Marlboro or Winston. 


1. DURING 1976, VICEROY KINGS HAD. BY WEIGHT, 22-35 MGS. MORE TOBACCO THAN 


iceroy makes. sh 
ee DS. | 
a simple as it is smart. 

, Viceroy uses more" tobacco, 
êr Marlboro. 


WINSTON KINGS AND 40-52 MGS. MORE TOBACCO THAN MARLBORO KINGS (AVERAGE PER CIGARETTE), г 
2 VICEROY HAS A UNIQUE, AGED-BLEND OF NATURALLY LOW ‘TAR’ TOBACCOS AND A SPECIAL PROCESS Базы А. 
THAT ALLOWS THE USE OF MORE PARTS ОҒ THE TOBACCO LEAF THAT ARE LOW IN ТАН: Un 
(VICEROY 16 MGS. "ТАК: WINSTON 19 MGS. ‘TAR: MARLBORO 17 MGS. “ТАҒ; AVERAGE PER CIGARETTE, 
FTC REPORT. AUGUST. 1977) 
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P5 car test & driving report 


Three popular sports coupes— (front to 
rear) Honda Accord, Toyota Celica GT 
Liftback, Datsun 200 SX—offer a host of 


PS ratings— 
test report in a nutshell 


The ratings are based on test results 
and measurements. Results should be 
read with the understanding that they 
reflect tests only on our sample cars, 
and that other seemingly identical 
cars may vary in performance. Also, 
weather conditions (noted іп our 
spec table) vary from test period to 
test period. An excellent rating is 5 
points; very good, 4; good, 3; fair, 
2; poor, 1; very poor, 0. 
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standard equipment, handsome interiors, 
good handling, sporty looks, and excel- 
lent economy at a reasonable price. 


Fuel economy 
Acceleration 
Braking 
Handling 
Maneuverability 
Ride comfort 
Quietness 
Roominess 
Visibility 
Entry/exit ease 
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—NIPMONGOCO ££ Datsun 


By JIM DUNNE and 
RICH CEPPOS 


Remember the pony cars of the late 
Sixties? Тһе Mustang, Camaro, 
Cougar, Firebird, Barracuda, Jave- 
lin, and Challenger were aggressive- 
looking, fun-to-drive compact sports 
coupes that cost about as much as 
an intermediate sedan. But sky- 
rocketing gas prices and decreasing 
performance due to emissions re- 
quirements have thinned the pony- 
car ranks to the point that now only 
two models remain: the Pontiac 
Firebird апа Chevrolet Camaro. А 
new generation of affordable fun 

Continued 


Now more than ever, you 
need the car buying facts 


in this free 
book. 


If you plan to buy a new car, you'll find that 
many '78 models have new names. And many 
established names are coming in new sizes. 
Making a choice could be confusing. 


So how do you choose the car that's right for 
you? How do you match your personal needs 
to the best combination of size, body style, 
standard features and options? 


We want to make these decisions easier 
for you so we've written the 1978 edition 
of our handy book “Саг Buying Made 
Easier." And it's yours free. 


The first section of the book is on car 
buying in general. The new body 
styles, sizes, standard features and 
options are all explained . . . along 
with their advantages and dis- 
advantages. 


The second section is all about the 
1978 Ford, Mercury and Lincoln 
cars. The models are shown 

with all the information you 

need ... on standard features, 
available options and sug- 

gested retail prices. 


There’s also a detachable, 
pocket-size personal checklist 
to take with you when you go 
shopping. It’s there to help 
you plan your purchase— 


before you talk to a salesman. wo mel маш. ико DeO 
Car Buying Made Easier 15 кк = 
112 pages of easy reading facts 
and information that can ! 3 
= ADDRESS APT. NO. 

make buying a new car in 

1978 a whole lot less compli- Nr | — 
CITY STATE ZIP 
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cated. And it’s yours free. 


Send for it today. ee 


CAR BUYING MADE EASIER 
FORD MOTOR COMPANY 
Р.О. BOX 1978, 

THE AMERICAN ROAD ER 
DEARBORN, MICHIGAN 48121 
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PS car test & driving report 


coupes has sprung up to fill the 
gap, and they offer sporty looks, 
handsome interiors, good handling, 
and economy-car gas mileage. 

Three popular examples of this 
sports-coupe genre are the Honda 
Accord, Toyota Celica GT Liftback, 
and Datsun 200 SX. All are four- 
seaters and come standard with 
five-speed transmissions, four-cylin- 
der engines, full instrumentation, 
carpeting, reclining seats, radial 
tires, and AM/FM radios. But 
despite their similarities, our side- 
by-side testing revealed that they 
offer very different solutions to the 
same set of requirements. 


Honda Accord 


The star of our three-way test 
was the Honda Accord, but you 
won't find clear-cut evidence of that 
in our spec tables. That’s because 
the Accord scored especially well 
in categories that can’t be objec- 
tively measured with test equip- 
ment. In areas such as interior de- 
sign, versatility, thoughtful conve- 
nience features, and road feel, the 
Accord was far above the other two 
test cars and better than many 
other cars we've recently tested. 

The Accord's interior feels airy 
and spacious, a result of acres of 
glass, a low belt line, and the ab- 


sence of a drive-shaft tunnel— 
thanks to the Accord's front-wheel- 
drive layout. In the center of the 
clean and functional instrument 
cluster is the Electronic Safety Dia- 
gram, a graphic display showing an 
outline of the Accord as seen from 
overhead. Appropriate parts of the 
diagram light up whenever a door 
is ajar, the hatch is open, or a tail 
lamp has burned out. Reminder 
lights on the dash tell you when 
it's time to change oil, replace the 
oil filter, or rotate your tires. Other 
thoughtful touches are the covered 
coin tray in the dash, a wiper/ 
washer for the rear window, de- 
froster vents in the door panels for 
the side windows, and a remote 
hatch release operated from the 
driver's seat. Тһе flip-down rear 
seat and hatch door give you an 
instant station-wagon utility. All of 
these features are, amazingly, stan- 
dard on every Accord. 

The Accord's interior is roomy 
enough for four adults to travel long 
distances comfortably. In this re- 
spect it matches the most space- 
efficient small cars, the Rabbit and 
Fiesta. Our only complaint is that 
the driver's seat back 15 angled too 
far back, even in the full-upright 
position. Otherwise, we wouldn't 
change a thing. 


But the best thing about the Ac- 
cord is the way it drives. Тһе steer- 
ing is responsive, precise, and so 
light it feels power-assisted, making 
directional changes jackrabbit 
quick. The ride is supple and well- 
controlled over big bumps and dips, 
but never bouncy or harsh. And 
though the Accord is a feather- 
weight 2018 pounds, directional 
stability—even іп  crosswinds—is 
excellent. Overall, the ride and 
handling of the Accord equal that of 
the best small cars. The 1600-cc 
СУСС stratified-charge engine 
meets all emissions requirements 
without a catalytic converter, has 
more than enough punch (0-60 
mph in 17 seconds) to cope with 
any traffic situation, and is sur- 
prisingly relaxed at highway 
speeds. Its mileage is superb: 48 
mpg-highway/38-city. In all, the 
Accord is an all-star car: comfort- 
able on the highway, great fun on 
winding roads, and effortlessly ma- 
neuverable around town as well. 


Toyota Celica 

Compared with the state-of-the- 
art Accord, the front-engine/rear- 
drive Toyota Celica GT Liftback 
seems a bit dated, and indeed it will 
be replaced by an all-new model by 


Continued 


EPA fuel mileage (mpg) 


Honda Toyota Datsun 
Highway | 48 37 34 
City 38 21 23 
California highway 47 35 32 
California city 33 19 23 


Side-window defogger in door panel 
and covered coin tray are two features 
on Honda that the others don't have. 
Carpeting, reclining seats, AM/FM ra- 
dios, and more are standard on all three 
Cars. 


Toyota, below, proved fastest of test 
cars in acceleration, and as fast as some 
V8 cars PS has tested. Fastback styling 
reduces head room so much that back 
seat isn't comfortable for adults. 
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P5 car test & driving reoort 


Low steering effort and supple, well- 
damped suspension make Accord fun to 
drive on twisty roads, and quick and 
controllable through PS high-speed ac- 
cident-avoidance lane-change maneuver. 


the time you read this. The hand- 
somely finished interior feels much 
more constricted than the Accord’s 
because of the Celica’s lower fast- 
back roofline and smaller glass area 
—though up front there really is as 
much room. You can’t see out as well 
as in the Accord. 

The Celica’s interior is further 
compromised by an uncomfortable 
rear seat. Your head hits the roof 
over bumps and there isn’t enough 
room for your knees unless the 
front seats are pushed well forward. 
Adults will be uncomfortable in the 
back of the Celica for anything but 
short trips. As in the Accord, you 
can flip down the rear seat and 
turn the Liftback into а useful 
mini-wagon. The Toyota also fea- 
tures an LED-type display that in- 
forms you of low fluid levels. 

In objective terms, the Celica’s 
performance and handling are as 
good as the Accord’s. It corners as 
well, changes lanes in an emergency 
situation as quickly, and stops in 
about the same distance. Its 2.2- 
liter engine will leave the Honda 
in the dust. 

But the Toyota doesn’t feel as 
light on its feet as the Accord, 
largely a result of the effort re- 
quired for steering. Its suspension 
also seems slightly anesthetized by 
comparison, providing less road feel 
than the Honda’s. But it does have 
enough cornering grip and power 
to be fun on curvy country roads. 
The ride is well controlled over all 
surfaces; in fact, highway cruising 
is the Celica’s strong point. The 
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PS serviceability ratings 


How easy is it to service our test 
cars? For example, is that heater 
hose clamp out in the open where it 
can be reached easily? To give you 
an approximation of how difficult it 
is for a typical person to perform 
various service operations on the 
cars, we examine each vehicle. Here's 


| what the numbers mean: 1, very dif- 


ficult; 2, difficult; 3, average degree 
of difficulty, no worse or better than 
most other cars; 4, easy; 5, very easy. 


Checking fluid levels: 
Battery 

Master cylinder 
Windshield washer 
Engine oil 

Coolant 


annae Toyota 


nanne Honda 
wucuo Datsun 


Checking engine: 
Spark plugs 
Distributor 

Carb adjustment 
Oil filter 

Oil fill 

Replacing hoses: 


Top radiator hose 
Lower radiator hose 
Heater hoses 


лол ی ییا‎ єл 
єл ьш был 


оны» 


Changing bulbs: 
Headlights 
Taillights 

Front running lights 
Front parking lights 
Front directionals 
Rear directionals 
Rear running lights 
Checking fuses 
Spare-tire accessibility 
Changing belts 


| Wow NANN نبا دیا‎ 
Wot ЫМШ 
hà іш & эМЯОЛИОМО) 


engine just loafs in fifth gear at 55 
mph, directional stability is good, 
and the comfortable driving posi- 
tion and seats make it easy to relax. 


Datsun 200 SX 


A relatively new entry in the 
sports-coupe market, the Datsun 
200 SX is much like the Toyota 
in design and performance, though 


Honda's hatch door has standard re- 


mote release and wiper/washer. Our 
only complaint about interior is that 
with reclining seat in full-upright posi- 
tion, you're still leaning back too far. 


it’s not a hatchback, surprisingly, 
but a standard sedan. Like the To- 
yota's, the interior is comfortable 
for two and the back seat is too 
small for anything but short trips. 

The interior features basically 
the same equipment as the Toyota, 
with none of the thoughtful touches 
of the Honda. Straight-line perfor- 
mance and fuel mileage are very 
close to the Toyota’s, and almost 
everything mentioned about the 
Toyota's ride and handling apply 
directly to the 200 SX as well. Тһе 
one big difference between the two, 
besides styling, is that the Datsun's 
cargo capacity and versatility are 
severely limited by its oddly 
shaped, conventional trunk. The 
Datsun’s gas tank is behind the 
rear seat, leaving a cavity that is 
very deep but also short. 

But cargo capacity aside, the 
Datsun 200 SX and Toyota Celica 
Liftback are both good cars at a 
reasonable price. The Honda Ac- 
cord’s sophisticated drive-train lay- 
out, clever features, sedan-like in- 
terior room, fine manners, and low 
price have made it one of the most 
sought-after cars in recent Ameri- 
can automotive history. 

Demand for the Accord is so high 
that buyers will often pay premium 
prices—hundreds of dollars above 
sticker price—to get one. This situa- 
tion has been unheard of since the 
car-hungry days after World War II, 
and it reinforces our belief that the 
Honda Accord is truly a great bar- 
gain. 05] 

For specs and test results, turn page 
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A KODAK INSTANT CAMERA 


| the Handle 


a a eee 


Kodak's newest, lowest-priced instant camera. 


The instant camera with a gift for brilliant color. From Kodak. | 


oay Merry Christmas" 
with The Handle"—the simple 
Kodak instant camera that turns 
out beautiful instant prints with 
brilliant color by Kodak. 

oee pictures develop 
before your eyes in minutes— 
protected by an elegant 
textured Satinluxe" finish. 
Nothing to focus. No timing, 
no peeling, no mess. Simple? 
Yes. But more. Bright, brilliant 
instant color by Kodak. 

NOW SAVE $10 on 
Kodak instant cameras and 
film. See your 
photo dealer 
for details. 

Note. Kodak instant 


cameras use only (PR-10) 
Kodak instant print film. 
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Honda, Toyota, and Datsun— 
specs, dimensions, and test results 


5 
m 4 
2 8 
E З ; 
2 
5 Е 5 
5 5 5 
- | а Т Sh а " 
| | | | DIMENSIONS (inches) 
iL | | | | | | | — | | | | | | |] Wheelbase ................ 93.7 98.3 ane 
| | | | 4 Overall length ......... ..... 162.8 174.4 170.0 
| ТОҮОТА CELICA | Overall height .............. 52.4 52.0 51.2 
| | | | е I | Overall width .............. 63.8 63.8 63.0 
Track, FR 206222222222... 55.1/54.7 53.1/51.6 50.4/49.8 
Ground clearance .......... 5.5 7.0 6.0 
Front head room ........... 36 35 35 
Front hip room ............. 46 44 40 
Front leg room ............. 45 42 46 
Rear head room ............ 34 32 32 
Rear hip room ............. 50 40 42 
Rear leg room (min.) ....... 33 30 28 
Min. rear knee room ........ -1 1 -3 
Couple distance ............ 28 32 23 
SPECIFICATIONS 
Engine type .............. . OHC 4 in-line OHC 4 in-line OHC 4 in-line 
Displacement (cu. in, fee) ... 97.63/1600 134/2189 119.1/1952 
Compression ratio .......... 8.0:1 8.4:1 8.5:1 
Carburetor ................. 3 bbl. 2 bbl. | 2 bbl. 
Net hp rpm ............. 68 @ 5000 95 @ 4800 94 @ 5600 
Net torque @ rpm .......... 85.4 @ 3500 90 @ 4800 102 @ 3200 
Transmission .............. 5-speed manual ^ 5-speed manual ^ 5-speed manual 
Аме mio ................. 4.26:1 3.6:1 3.9:1 
Tire таке ................. B.F. Goodrich Dunlop .. Dunlop 
| Тігеіуре .................. Radial SP Steel Excel 70 SP Steel 
Excel 70 
Tire SDE reca 155 SR-13 185 SR-14 185 SR-14 
Е Дес” Manual rack and Manual recirc. Manual recirc. 
| pinion ball; variable ratio ball 
Overall steering ratio ........ 17.4:1 19-21.5:1 16.5:1 
Turns, lock to lock ......... 3.3 4.2 4.2 
rd, top, wi TT. а! | jac E Turn diameter (t) ......... 32,9 36.0 34.4 
Accord, top, with FWD layout and tall greenhouse, carries four Қол ашалы nue ыы ын nisaendent independent 
adults comfortably. Toyota has insufficient rear-seat head MacPherson MacPherson MacPherson 
room due to low roofline. Datsun is least versatile as it is not | struts, coil struts, coil struts, coil | 
a hatchback and has a very small trunk. йш ы stabilizer ita мында діні екені 
Rear suspension ........... Independent Rigid axle, Solid axle, 
MacPherson coil springs leaf springs 
: mu struts, coil springs чта — 
Performance comparison of selected Emission-control equipment oa (see FaR, air injec- шылық air in- | 
| Brakes .................... Power assist; Power assist; Power assist; 
1976, 1977, and 1978 models rir gun sre Pr gon 
- Brake swept area (54. in.) ... 212.0 285.7 251.9 
Fuel tank (gal.) ............ 13.2 15.3 15.8 
РА fn - Trunk space (cu. ft.) ........ 35.3* 7.7 (27.1*) 5.6 
a * 8 Liftover height (in.) ......... 35.0 37.0 32.5 
E E о Curb weight (Ibs.) .......... 2018 2610 2365 
ш о E - ря F/R weight distribution (96) .. 60/40 54/46 54/46 
= % a = в а Trailer-towing .............. Мой гес. Not rec. Not rec. 
m ow E a = E Basic price ....... кені UNE $4465 $5139 $4699 
5 6 o E B с Options оп test car ......... None Air conditioning | Air conditioning 
ж с а 5 & ($480), all- ($455), sports 
= Ше a E > 8) weather guard accent package 
= $9 925 ә 9 (536) (5128) 
Pp of wS С 5 و‎ Price as tested ............. $4465 $5655 $5282 
> « m I 2 z 
: TEST RESULTS 
1977 VW Rabbit (diesel) 22.0 136 Acceleration 0-60 mph 
coe ———————————————————————————————————— | (sec .) tremere te jaaa anana 17 0 14.9 15 3 
1978 Ford Fiesta 4 3 136 62. | lene 25-70 mph "з es РР 
| | ена E. 5 ІІ! Brake test (cool) 60-0 mph — 
1977 Chevrolet Chevette 4 9.9 Stopping distance (ft.) .... 146 162 155 
ج س‎ Pedal sag he ce КЖ 60 120 Da 
1977 AMC G li : Efficiency (% of 1 g) ..... 100 95 0+ 
V иту | Disk temperature (°F) ..... 155 144 215 
! Brake test (hot) 60-0 mph 
1976 VW Rabbit (gasoline) 5 А Stopping distance (ft.) .... 128 150 138 
$e Pedal pressure (Ibs.) ...... 100 60 120 
1976 Ford Pinto 4 | қ | 58. 6 Efficiency (96 of 1 g) ..... 100+ 100++ 100+ 
Disk temperature (^F) ..... 581 519 588 
1977 Dodge Aspen 8 nano ne ге idi mph NE 72 72 
سس‎ Handling test (mph) SE. РА 62.4 60.0 
1977 AMC Pacer 6 : Maneuverability (mph) ...... 28.1 28.1 29.1 
1976 Renault-5 4 . 8.2 28. TEST CONDITIONS: Ambient temperature 82° F; relative humidity 65 percent; 
IEEE аас тра АС RT a barometric pressure 30.1 inches 


1976 Honda Civic 4 К 50. ; "With rear seat folded down 
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Only 9 mg'tar'in both sizes. 
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Warning: The Surgeon General Has Determined 


That Cigarette Smoking Is Dangerous to Your Health. 


| (BAWT CO. 


L SUPER UGHIS 


9 mg. "tar," 0.8 mg. nicotine, av. per cigarette, by FTC method. 


This year. 
take ОП in = 
‘se QA IDPS 
underbird 


$5,808 
as shown. 


The new Thunderbird ts cleared for ta 
off—with the styling, features and luxurii 
appointments that make the ThunderH 
name famous. Flight test one—youll finc: 
wide stance and full-coil suspension com 
ment its legendary Thunderbird quality. 


* 
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But the most remarkable feature of 
this 1978 Thunderbird, equipped exactly 
you see it here, comes at the down-to-ea 
price of only $5,808—sticker price excluc 
title, taxes and destination charges. 

So dont drive just an ordinary car—i 
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5 your year to to fly T Thunderbird? 
-Take off for your Ford Dealer now and 
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Base sticker price: $5,4 411 


Power Front Disc Brakes No Charge 
Power Steering ! No Charge 
Automatic TransmiSsion No Charge 
5.0 Litre (302 CID) V-8 No Charge 
Full Wheel Covers No Charge 
AM Radio No Charge 
Electric Clock No Charge 
Steel-Belted Radials No Charge 
White Sidewall Tires $ 46 
Vinyl Roof $ 138 
Color-Keyed Bodyside Moldings % 54 
Dual Accent Paint Stripes $ 46 
Deluxe Bumper Group $ 76 
Remote Control Mirror $ 16 
Color-Keyed Belts $ 21 

TOTAL-$5,808* 


“Excluding title, taxes and destination charges 
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THROUGH THE VIEWFINDER 


By EVERETT H.ORTNER 


At last: automatic focusing 


Flip the film-advance lever of the 
Konica C35AF camera, and you have 
not only advanced the film 38 mm and 
cocked the shutter—you have also 
moved the lens forward to its point of 
closest focus and wound up a spring 
that, at this moment, exists on no other 
camera on the market. 

Released when you press the shutter- 
release button, the spring rotates a 
rangefinder mirror that simultaneously 
scans the scene at which the Konica is 
aimed and moves the lens backward. 
The movement halts when an electronic 
module built into the camera tells it 
that the lens is in focus. Only then, 
within the 100 milliseconds (1/10 sec- 
ond) that a full scan from nearest focus 
to infinity would take, does the shutter 
open to take the picture. 

The device that makes this automat- 
ic-focusing system possible is the Visi- 
tronic Auto-Focus (VA/F) module, de- 
signed, manufactured, and marketed by 
Honeywell. It is the product of 10 years’ 
work by Honeywell scientist Norman L. 
Stauffer and a small group of engineers. 
(Stauffer is also the man who, in 1964, 
invented the slide-projector auto-focus 
system that is still in use on several 
projectors, including the Kodak Carou- 
sel.) 

Two years ago Honeywell invited 
camera manufacturers to take a look— 
for an "advance-disclosure" fee of 
$50,000—at its module. The $50,000 
bought technical information, technical 
support, some sample modules, and the 
right to buy still more modules from 
Honeywell. Thirteen manufacturers have 
now joined the program, reports Ron 
Brown, Honeywell's marketing manager. 
Four of them showed prototype auto- 
focusing units at Photokina, the German 
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photography ехрові- 
tion, last fall: three 
movie cameras (Eu- 
mig, Elmo, and San- 
kyo) and ап SLR 
zoom lens (Asahi). 
The dimensions of 
Honeywell's success 
can be gauged by the 
fact that although 
both Nikon [PS, Aug. 
"711 and Canon an- 
nounced  auto-focus- 
ing systems, neither 
got beyond proto- 
types. Konica  de- 
serves credit, too, for 
а being first ой the 
starting line with a production camera. 
"That Visitronic system has been around 
for a long time," says Peter lldau, vice 
president of Konica Camera Co., "but 
we're the first to put it in a camera." 
That took some doing. The camera 
hardware—a spring motor—is almost as 
ingenious as the auto-focusing module. 
With the Visitronic system in the 
Konica C35AF, focusing is as simple and 
automatic as exposing the film with an 
auto-exposure system. When you ad- 
vance the film, you rack the lens to its 
most forward position. When you press 
the shutter release, the spring motor 
racks the lens rearward until it is in 


IC sensor (left) 
plugs into Auto- 
Focus module 
(below). Its two 
light - sensitive 
detectors can 
be seen in rec- 
tangular panel 
in center of 
.4 A sensor. 


focus. It's probably nothing that will ever 
bother you, but you can't take a picture 
with the object in the center out of focus. 
There is no way to override the auto- 
matic focusing. 

The auto-focus carries over into flash. 
With the Konica's built-in electronic 
flash up (in shooting position), the 
camera first focuses, then sets the lens 
aperture based on point of focus, then 
checks the focus, then fires. А pointer 
at the side of the lens, linked to it me- 
chanically, shows if the focusing system 
is working. At top is a symbol of а 
mountain (infinity); at bottom, of a head 
(close-up). 


To see how the Visitronic module 
does its job, look first at a conventional 
coincident-image rangefinder (Fig. 1). 
Its optical system produces two super- 
imposed images of the subject as seen 
from slightly displaced points (windows 
in camera). When the mirror (and with 
it, typically in a modern camera, the 
lens) has been adjusted so that the two 
images are exactly superimposed, the 
lens is in focus. 

Now suppose that instead of the ele- 
ments in Fig. 1's dotted box (beam 
splitter and eye), you had an integrated 
circuit (IC) that could sense the 
matched-image relationship. Fig. 2 
shows such an IC, 2.5 mm by 6 mm, 
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with two light-sensitive detector areas. 
The IC compares the images that fall 
on the two detectors and produces an 
output voltage, called a correlation sig- 
nal, that is greatest when the two images 
are most alike. Thus if one image were 
to move across the detector area (ar- 
row), a correlation-signal peak would be 
reached the instant the images were in 
identical positions. At the same time, 
the IC would produce а step-function 
voltage change that, with external con- 
trol circuitry, would control the position 
of the lens. 

Fig. 3 shows, diagrammatically, the 
major elements of the Visitronic mod- 
ule: ап optical system апа the 
IC. Mirrors—one fixed, one moving—out- 
side the module form the optical base of 
the rangefinder system. (The farther 
apart, the more accurate the system.) 
The prism in the module directs the two 
images through plastic lenses to the 
IC's light detectors. 

In Fig. 4, we've got it all together: 
module, mirror system, and subject. The 
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GOOD ENOUGH FOR US. 


“IT CANNOT-BE FAULTED^ 
SA 9500-5ТЕКЕО REVIEW 
"AS NEAR TO PERFECT AS WE'VE 
ENCOUNTERED.” TX 9500-POPULAR 
ELECTRONICS 
"CERTAINLY ONE OF THE BEST... AT ANY 
PRICE" TX 9500-MODERN HI FI 
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if it's coming live from your living room, instead 
of from some radio station miles away. 
Naturally, after developing a tuner this 
advanced, we had no choice but to create an 
amplifier that could match it. 
That amplifier is our new SA 950011. A fully 
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EY year, N experts paid тез 5 
integrated amps апа tuners some of the highest 
compliments ever. 

But rather than sitting back and resting on 
our laurels, we set out to build even better amps 
and tuners. Amps and tuners that would not only 
Surpass anything we'd ever built before, but 
anything anyone ever built before. 

Our new ТХ ©5ООП tuner is a perfect 
example. 

Its front end features three newly developed 
field effect transistors that work to let you pull in 
beautiful FM reception no matter how far you 
live from the transmitter. 

It has separate bandwidths for weak and 
strong stations. Which means you can filter all 
the noise out of weak stations without worrying 
about overfiltering strong ones. 

And where most tuners have multiplex 
circuits that accidentally cut out some of the 
frequencies that add depth and presence to the 
music, the multiplex circuit in the TX 95ООП 
preserves them. So the music begins to sound as 


integra ted ampli fier UM 5 MSS of producine a 
continuous power output of 80 watts per 
channel RMS into eight ohms, from 20 to 
20,000 hertz, with no more than 0.1% total 
harmonic distortion. 

In other words, an amp that cannot only 
reproduce the entire audible frequency range of 
every conceivable instrument, but an amp that 
can reproduce all music with a total harmonic 
distortion level well under what the human ear 
can hear. 

Obviously both the SA 95ООП and the TX 
95ООП are very sophisticated pieces of 
equipment. But all of the engineering skill that 
went into making them has gone into every tuner 
and amplifier in our new series II. No matter 
what the price, no matter what the 
specifications. 

And that's something you don't have to be 
an expert to appreciate. 

High Fideliry Components 


Q0 PIONEER 


WE BRING IT BACK ALIVE. 


© 1977 U.S. Pioneer Electronics, 85 Oxford Drive, Moonachie, New Jersey 07074. 


You Can Pick Up A Small Pin With 
These Precision Matched Points 
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Send For Our Free Catalog 


Cards, Stationery, Advertising, 


e Print For Profit 


prayer cards, etc. Save money. 
Print for others, good profit. 
Have home print shop. Pars 
ss for itself in a short time. Sold 
Ё. direct from factory. Казу rules 
sent. We supply everything. 
Send 25e for catalog. KEL- 
SEY PRESSES, 77-С2 Meri- 
den, Conn. 06450 
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Meriden, Conn. 06450 


1 enclosed 25c send big catalog and free samples. 
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labels, tickets, announcements, 
QSL cards, greeting, sympathy, 


Kelsey Presses бері, 77-CZ 


Exactly matched teeth and jaws. Dentists 
would call it "perfect occlusion." You'll call 
it the niftiest long nose plier you've ever 
used. Precision made of high polished, drop 
forged steel. Smooth working moving parts. 
Long compact handles for extra reach in 
tight spots. Blue dipped plastic cushion 
grips. CHANNELLOCK. Expert craftsman- 
ship in every detail. 


CHANNELLOCK, INC., * Meadville, Pa. 16335 


No. 738 G Long-Reach Needle Nose Plier 


With this low-priced outfit you can 


drill you own water well at a cost | 


of about 12€ per foot! Also, this 
unit can be operated horizontally 
to drill free-flowing springs in hill- 
sides. А big, fact-filled package 


» and 24-page book "How To Drill 


Your Own Water Well'' 
$1.00 PPD. (Refundable) 


"WRITE TODAY" 


is just 


DEEPROCK MFG. CO. Dept. P5127 | 


101 Lafayette Parkway, 
Opelika, Ala. 36801 


Through the viewfinder 
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correlation signal shows a complete 
scan, from infinity to one meter. In the 
case of multiple peaks, where the IC en- 
counters similarities in brightness pat- 
terns, it produces a positive voltage 
transition for each peak—provided the 
peak is larger than all previous ones. 
No transitions occur for later, smaller 
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EXTERNAL 
FIG. 3 MOVING MIRROR 
peaks. The last transition represents 


the mirror angle corresponding to the 
largest peak. 

Тһе Visitronic system, inventor 
Norman Stauffer emphasizes, was de- 
signed for “optimum performance with 
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photographic 
system response is greatest for people 
and faces, the most frequently photo- 
graphed subjects. But it will work on 
subjects that would be difficult or im- 
possible for manual focusing—clouds, 


shadows, and “illumination gradients.” 

The price for a module is now about 
$10. Brown expects it to come down, 
although, he says, it's hard to project 
prices below $3 without significant ad- 
vances in technology. 

The Konica C35AF, due for intro- 
duction late this year or early in 1978, 
will sell for somewhere under $200. 
Another camera, a super 8 movie 
camera, identity still secret, is expected 
to appear around the same time. 

The VA/F system may well find its 
greatest/value in movie-making, even 
at the most professional level. Picture 
yourself panning from a face a few feet 
away to a mountain miles away with 
no concern about focusing. 

Brown and Stauffer visualize nonpho- 
tographic uses for their УА/Ғ system, 
too. It could, for example, find the range 
of an object on a conveyor and tell a 
piece of machinery to do something; or 
it might, when you were a given distance 
from a door, tell the door to open. 

Before any of those other new uses 
materialize, however, l'm convinced that 
the УА/Ғ system will have worked а 
minor revolution in still photography and 
a major one in movie photography. 
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“Before I came into the Army, I was scared of the discipline. But I’m a distance runner and I know 
discipline is caring. It's a habit of caring. Wanting to do things right, wanting to study, to know more about 
what you're doing, wanting to look good, and give a good impression of yourself. It’s the will to keep at it, and 
riving up a few things — especially when people say ‘why?’ — until finally it isn't discipline at all. It’s just what 
you do every day.” SP4 Mike Lovell, Ft. Riley, Kansas 


join the people 
who've joined the Army. 


NEW IDEAS FROM THE INVENTORS 


ILLUSTRATIONS BY RAY PIOCH 


Ballasted to rest securely on a sea bed 
during loading or unloading, these sub- 
merged tanks might simplify offshore 
transfer and storage of oil and make the 
job safer. Connected to an above-water 
deck by slender towers, the vessel would 


Truck lifts and dumps trash 


By swiveling his cab from drive to pick- 
up positions, one operator on this refuse 
collector could do the job of a larger 
team, He'd guide the scoop end of a 
conveyor into a suitable bin placed at 
the curb. The refuse would then be car- 
ried up and over the vehicle and through 
a compactor into the truck's storage, 
dump, and collection chamber. 


The following patents have been issued on these inventions: Submerged 
Norway; Lift truck—No. 
3,863,787 to H. Ertl, Starnberg, Germany; Gas-cap latch—No. 3,868,134 
to H. Jorgensen, Toronto, Ontario; Cat door—No. 4,022,263 to R. 
Beckett, San Rafael; M. McBride, San Francisco; and M. Johnson, Santa 


tanks—No. 3,870,003 to Olav Mo, Asker, 
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offer little resistance to waves or turbu- 
lent seas during oil transfer to or from a 
tanker or onshore tanks. With air pumped 
in, the tank could be raised enough to 
navigate under tow between convenient 
loading and discharge points. 


Dash latch releases gas cap 


Extending through the wall of a gas tank, 
a flexible cable—similar to a camera's 
shutter release—would let you unlatch 
two spring-tensioned arms inside the 
neck of the filler pipe. The dashboard 
control would keep your gas cap locked 
until you wanted it released, and would 
tell you, by feel, when the cap was prop- 
erly reseated. 
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Magnet opens cat door 


With a magnet attached to the collar of 
your cat, you could let it wander in and 
out at will without worry that it would be 
followed home by strays. Triggered by 
your pet's magnetic collar, a reed switch 
near this weatherproof entrance would 
trip a solenoid to unlatch a top-hinged 
door; gravity would slam the door shut 
behind your pet to keep others from get- 
ting inside. 


NN 


Pleated strip seals door 
Fitted into a channel at the bottom of a 
door, this retractable weather strip 
would adjust itself to floor or sill height, 
press downward when the door was 
closed to seal out dust and drafts, Its 
flexible, accordion-pleated sealing gas- 
ket would be extended or retracted by an 
extruded inner support made up of tele- 
scoping, spring-loaded rails. 


Clara, Calif.; Weather seal—No. 3,871,133 to C. Ellingson, Jr., Burns- 
ville, Minn. Patents may be ordered, by number, from the Commissioner 
of Patents and Trademarks, Washington, D.C. 20231, at 50 cents each. 
To write to an inventor, if address above is insufficient, address him by 
name and patent number in care of the Commissioner. 
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Build а high-quality, multi-element 
stereo speaker with this and a tube of 
glue and save upto 50% over the cost of 
ready-built speakers. No cabinetry. No 
soldering. Just affordable quality with a 
few hours work. Send for our free 48- 
page catalog-manual if you think you 
could handle it. 


a | can handle it. 
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PROFESSIONAL 
DISCOUNTS 


Texas Instruments 
electronic calculator 


11:255011 ..... уын, 

Little Prof...... 12.55 Т-57 WEW.... 63 

Dataman NEW.. 19.95 ТІ58 NEW.... 
00...... 38.75 Т-59 NEW.... 


We are franchised H-P dealer, All accessories at discount. 


| HP-IONEW..... .5139.00 


Also SCM. Olivetti. National Semiconductor. Casio. Canon. 
Corvus. APF. Sharp. Craig. Sanyo. Record-A-Call. and more. 
All at great prices! 


 — -- M Teese Video Game . . $129.95‏ ج ج 
r ңе ames possible‏ 
FAIRC HILD Carindges | T " TE 17.95‏ 

Шен ыса ume Rs Also Fasrchild Watches! 
WE WILL BEAT OR MEET ANY COMPETITORS' PRICE IF HE HAS 
MERCHANDISE ON HAND. All units shipped m original factory cartons 
wilh accessories according to manufacturers specifications. In Calif. 

call (213) 370-5795 or CALL (800) 421-0367 (other than CAJ. Above 
prices аге for cash only. Credit card prices differ, BankAmericard/Visa 
& Master Charge accepted. Send money order. Pers. ck (2 wks to 
clear): In СА add 6% sales tax. Add $3 50 min. shipping charges. 

WE SHIP AIR on request. Subject to availability. Send mail orders to DEPT. 
WRITE DR CALL FOR FREE CATALOG - 


WILSHIRE —2 STORES — HAWTHORNE 
CALL 


enterprises 


16611 Hawthorne Blvd.. Lawndale, Ca. 90260 
„ (213) 370-5795 (800) 421-0367 
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pt. PS-E,550035th NE, Seattle, WA 98105 | 


“SAY SMOKEY- 


A clinic on cars by Smokey Yunick, America's most famous mechanic 


Wants more mpg 


| own а 1976 Ford E-150 van, GVW 
6250 Ibs., no air-pollution devices, auto 
trans, six cyl., and 3.00 rear end. | love 
everything about it except the mpg. At 
50 mph and 1600 rpm | get only 15 
mpg. The carb is lean, distributor re- 
tarded, tires 34 lbs. front and 4O rear, 
and all economy procedures followed. 
What can | do to improve mileage 
significantly? Should | go for oversize 
tires to lower the rear-end ratio? 
R. A. Wanner, Yorktown, N.Y. 


Don't go the oversize-tire route. l'd bet 
you gain going the other way. That is, 
change gearing to increase rpm by 
400 or so at 50 mph. Then take a look 
at the power curve of the engine and 
see where you're at. 


Replacing a muffler 


| had a replacement muffler installed оп 
my 429-cu.-in. Ford wagon. It’s smaller 
than the original muffler. What effect 
will this have on engine wear and per- 
formance? 
George Neuschaefer, 
Black Mountain, N.C. 


There's no saving in putting on a bar- 
gain muffler that runs your engine out 
of design limits. Maybe you got a deal, 
but you may be getting ready to buy an 
unnecessary valve job, too. Original 
equipment hasn't been too good, 1 
realize. | notice that Dashers, for exam- 
ple, get about 5000 miles to a muffler 
at a heck of a price. 

Stick to a name brand if you don't go 
back for original equipment. Some of 
the well-known chain stores are selling 
undersized junk. Mufflers aren't just 
silencers—they're more complex. 


Sluggish performance 


My 1976 LTD Brougham cuts out when 
| slow down to turn corners or yield. 
Acceleration is very sluggish. What can 
І do about it? 

Mrs. C. T. Givens, Headland, Ala. 


Ma'am, that thing is begging for more 
fuel at low-end engine speed. What you 
need to do is play detective in the 
phone book or ask around and find a 
shop that understands carburetors and 
have the carb adjusted for richer off-idle 
and drive-away. 


Synthetic oil good for a diesel? 


| am using Mobil 1 in my gasoline- 
powered automobiles and ат very 
pleased with the product and its per- 
formance. Would Mobil 1 be compat- 
ible with my 31977 Mercedes-Benz 


3000? Due to the car's high purchase 
price, І wish to minimize risk. Тһе ap- 
proved list of lubricants published by 
Mercedes-Benz does not include Mobil 
1. | have not read anything on the sub- 
ject of synthetic motor oils and diesel 
automobiles. 

Burton Baer, Lexington, Ohio 


Diesel engines depend considerably on 
fuel and lubricating-oil compatibility for 
reliable lubrication and efficient com- 
bustion. Don't go for Mobil 1 unless 
Mobil will recommend it to you in 
writing. 


Should he use racing oil? 


| recently purchased a limited-edition 
1977 Electra, with a 403-cu.-in. engine 
and a four-barrel carburetor. | use SAE 
10W-20W-30 Quaker State Super Blend 
motor oil. Because of the unusually high 
operating temperatures of today's en- 
gines, would it be worth the extra 
money to use Quaker State 10W-20W- 
30 racing oil? 

R. Dennis Gibbs, Richmond, Va. 


| doubt it. In use as severe as in racing, 
it's assumed you have ideal tolerances, 
carefully controlled warmup, and very 
short change intervals in terms of time 
and mileage. This is not the normal 
schedule or environment for personal- 
transportation vehicles. It might help a 
little—as long as you're aware of the 
differences between the two oils. 


Doesn't like handling package 


| have a new '77 Chevy Caprice Classic. 
| believe | made a mistake in getting it 
with the F 41 handling package (sport 
suspension) and Firestone GR70 steel- 
belted radials. | don't like the ride. It's 
stiff, jolting, and harsh. On all but 
smooth pavement you are bounced from 
side to side as if all the shocks are 
frozen. What is in this suspension pack- 
age? Can | get rid of the whole thing 
or at least part of it to make the ride 
more comfortable? 

Michael Chermok, Hopewell, Va. 


What makes it stiff is the tires/ 
springs/shocks/sway-bar combination. 
The heavy-duty suspension kit is very 
desirable to many performance-minded 
drivers. But if you don't like it, use 
your dealer as a middleman to set up a 
swap with someone who has standard 
suspension, and each of you can pay 
your own labor bill. 


Noise in the driveline 


| have a 1976 Toyota SR5 short-bed 
pickup with 11,500 miles on it. At 8000 
miles it developed a clunk somewhere 


іп the driveline and the dealer adjusted 
the ring-and-pinion backlash. This did 
not eliminate the noise, and recently a 
loud and disturbing growl developed 
somewhere under the truck. It is only 
evident after the truck has been driven 
awhile, with the transmission in fourth 
gear and coasting at about 30 mph. 
Push in the clutch pedal or apply the 
gas and the noise disappears. The drive 
shaft has been replaced and the rear 
axle wedged to lessen the angle be- 
tween the drive shaft and the differen- 
tial. No help. The factory rep says there 
is nothing wrong with the differential, 
but | wonder about this since it makes 
quite a racket when run on the lift. Any 
ideas? | need help. 
John Р. Gapcynski, 
Yorktown, Va. 


Most all axles are noisy when you get 
your head around them, especially with 
no load on a lift. That would not be 
reason enough to get concerned, but 
once a ring and pinion have been run 
in a given setting for 1000 miles or 
more, its about impossible to change 
setting without abnormal noise and ac- 
celerated wear. Your axle is noisy when 
coasting? Your clunk, 1 suspect, is in 
the transmission tail-shaft drive-shaft 
slip-yoke area and is the result of spline 
torque lock. The splines are not free to 
slide as they should be, so they let go 
—with a clunk—at higher torque to com- 
pensate for length change of the drive- 
line. 
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Nine times out of 10 the fix here is to 
replace the ring and pinion. 


Wants a diesel transplant 


Could you give me advice on installing 
a Perkins 6-354 diesel in a 1971 Inter- 
national Travelall that has а gas-pow- 
ered V8 engine with automatic trans- 
mission? 


J. Nyles Leach, Clifton Springs, N.Y. 


The old Travelalls were great pullers, 
but the last few models were dogs. А 
diesel would make an older Travelall 
an even better trailer puller, but there's 
no way for you to switch one to diesel 
unless you're rich and stubborn, be- 
cause it's a whole new engineering deal 
in weight and gear ratios, and cooling, 
electrical, and fuel systems. 

International now makes a good die- 
sel, but the smallest truck they install 
it in is not in the personal-transporta- 
tion category. 

For the time being, keep your old 
Travelall in good shape because І doubt 
anything better will show up in the next 
year or two. How do I know so much 
about International? Guess who's the 
dealer in Daytona Beach? 


Popping muffler 


have a 1968 Chevrolet pickup with a 
307 V8 that has developed a muffler 
"pop" when | am driving at 55-60 
mph and then let up on the accelerator 


suddenly. I've changed the condenser, 

points, and distributor cap, and checked 

the coil and wiring. Any suggestions? 
Jack Leath, Mansfield, Tex. 


Your muffler has some unburned fuel in 

but not enough oxygen to support 
further combustion. When you let up on 
the accelerator you go from a positive 
pressure to subatmospheric. You have 
an air leak upstream somewhere, and 
enough fresh air is drawn in to let the 
hot spot in the muffler ignite the small 
amount of fuel present. 


Synthetic for a bike? 


| have a 1974 Harley-Davidson XLCH- 
1000, with 10:1 TRW pistons. The en- 
gine was rebuilt by W&S Engineering. It 
is stock except for the pistons. W&S 
recommended | use a 60-weight oil. Can 
| use a synthetic oil like Mobil 1? 

John James Helfrich, Buffalo, N.Y. 


No way. Mobil has the protection but 
would be way short in viscosity. РЕ 


Each month іп Popular Science 
Smokey Yunick answers questions 
on cars—family cars, high-per- 
formance jobs, hot rods, and rac- 
ing cars—selected from those 
sent in by readers. Got a prob- 
lem? Send it to: "бау, Smokey—, 
Popular Science, 380 Madison 
Ave. New York 10017. Ques- 
tions cannot be answered by mail. 
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Warning: 
Г 
Any resemblance between 
most build-it-yourself 
speakers and hi-fi 
is purely accidental. 


Good sound is no accident. Yet most do-it- 
yourself speakers and even enclosure plans 
are based on guesswork, not engineering. 
Thats why most home-brew speakers sound 
so bad. They're little more than “boom boxes" 
They are efficient and they play loud, but their 
frequency response is rough with very little 
really deep bass. 

But now theres an alternative. We at 
Electro-Voice have put our knowledge of 
sophisticated, computer-aided speaker design 
into an easy-to-understand booklet. It tells you 
how to pick the right E-V speaker and exactly 
how to build your own enclosure... without 
guesswork. It's the only way you can get really 
accurate sound and build-it-yourself savings. 

The booklet also describes the full line of 
E-V component speakers— woofers, tweeters, 
midranges and crossovers. There's even a 
3O woofer with the cone area of four 
15" speakers! 

So send us a check for one dollar and 
we ll send you all the information you need to 
design a great-sounding speaker system. It's 
an inexpensive way to avoid an "accident: 


Electro-Voice 


600 Cecil St. 
Т Buchanan, Michigan 49107 
YES, enclosed is a check for $1.00, please 
send me information on how to design and 
Й build my own speaker systems. 


Name 
Address 
D C ————— —Á— 000-1 
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New Tool Works Wonders With Wirel 


WIREFO RMER 


ІТ BENDS! IT CUTS! IT STRAIGHTENS! 
WIREFORMER is a simple, precision 
made, vise-held tool of innumerable uses. 
Make your own peg board hooks, clamps, 


handles, braces, brackets, etc.—any shape 
you want. Forms an eye of 3-16" inside 
diameter (just right for any nail, screw, or 
bolt up to that size). Even uses coat hanger 
wire, No pliers needed. WIREFORMER 
does the work with the pressure of one 
finger. Straightens the wire if you make a 
mistake. Cuts the wire just where you 
want it. Forms any.angle,. arc or circle. 
Bends both right and left. Tool is case 
hardened, plated, with a plastic handle. 
Fits in your pocket. Complete instructions, 
illustrated brochure showing many things 
to make. 

SOLD ONLY BY MAIL. MONEY BACK GUAR- 


ANTEE. Seven dollar bills will get you one, or 
send check or money order for just $6.98 


We pay postage and handling charges. 
VINKEMULDER TOOL CO. Dept. PS-127 
1058 San Juan S.E. Grand Rapids, Mich. 49506 
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MOIORCYCUNG 


BY RAY HILL 


Kawasaki KZ650 


Last year a new mystery bike was 
rumored to be coming from Kawasaki: 
something smaller than a 750, but 
faster. What arrived was the KZ650, 
652cc of high-performance engine pat- 
terned after Kawasaki's lengendary 
KZ1000. 

But how good was the KZ650? Could 
it really beat Suzuki's fast GS750? 
And how about handling? Big Kawa- 
sakis have a reputation for being сал- 
tankerous in hard cornering. To get the 
answers, | rode the new bike 2000 
miles in the street, then raced it in a 
four-hour endurance event. 

During the 2000 street miles, the 
engine always started quickly—although 
on cooler days it was much more cold- 
natured than | like, requiring a couple 
of miles of riding before the choke 
could be fully released. Power was 
abundant. But the engine had an annoy- 
ing stumble when accelerating from 
idle. Most of it disappeared after a 
tune-up ай 1700 miles—but never 
completely. 

The four-cylinder, four-carb DOHC 
engine is capable of pulling smoothly 
around town in high gear at speeds as 
low as 25 mph. If you're going 50 mph 
and want to pass a car, you don't need 
to downshift—just roll on the throttle. 
Engine and exhaust noise are at quiet 
levels at all speeds. Mileage was ex- 
cellent; during several hard road runs 
| averaged 40.3 mpg. 

At the racetrack my partner and | 
rode the machine to a first-place finish 
in our class, and fourth overall in a 
field of 45 bikes. The KZ was able to 
stay with the GS750 Suzukis in the 


straights, and actually had more top 
speed than some bikes over 750cc. The 
bike's good showing was due primarily 
to its exceptionally strong engine—and 
our hard riding in the corners. To give 
more cornering clearance, we removed 
the center stand and side stand. But 
we still scraped the foot pegs and 
exhaust collectors. Better shocks and 
heavier fork oil would help. Cornering 
in the street was no problem, though. 

| rate the KZ650 an excellent buy 
at $1895. 


Spoke wrench 


Here's a neat little spoke wrench that 
costs $2.70. Unless you lose it, it'll 
probably be the last one you'll ever 


m 


buy. It fits six different sizes of spoke 


nipples, and makes turning them an 
easy job. | tried it on all my motor- 
cycles and several other machines, and 
one of the six sizes always worked. If 
your local dealer doesn't stock the 
wrench, you can order it from Нар 
Jones Distributing Co., 2 Clinton Park, 
Box 3068, San Francisco, Calif. 94119, 

A couple of pointers: To determine if 
spokes need tightening, tap each spoke 
with a screwdriver blade. Each should 
give out a high-pitched ring. Any flat- 
sounding spoke should be tightened 
until it too gives out a high-pitched 
ring when tapped. 

If any spoke nipple requires more 
than a half turn or so to tighten a 
spoke, it's not а bad idea to remove 
the wheel. Then remove the tire, tube, 
and rim band and make sure the 
nipple hasn't drawn the end of the 
spoke up above the nipple flange. If 
the spoke protrudes above the nipple: 
it may cause a flat tire, Grind, file, or 
cut away any protruding ends. 


Shock-spring compressor 


If you've ever tried replacing your 
motorcycle's shock springs, you know 
what a hassle it can be. You have to 
compress the spring enough so that 
you can remove the insert at the top 
of the shock to allow spring removal. 
Unfortunately you need three hands 
dnd a lot of muscle to do this—plus a 
reserve of patience. 

With this spring compressor, the job 
is an absolute breeze. Just leave one 
end of the shock on the bike, or place 
it in a vise, attach the tool as shown, 
and press down. One man can change 
shock springs with ease. $7.95 buys 
the unit from Trancontinental Trade 
Corp., 155 E. Liberty, Suite A7B, Ana- 
heim, Calif. 92801. 


Flexible metric Allen wrenches 


How many times have you used an 
Allen wrench and wished it were flexi- 
ble, so you could remove or tighten a 
bolt faster? Wish no longer. You can 
buy two of them. One comes with 5mm 
and 6mm ends, the other with 8mm 
and 10mm. These four cover most of the 
Allen sizes you're likely to find. 

l've been using these two wrenches 
for the last couple of months on my 
machines, and | wouldn't part with 
them for anything. Not only do they 
make working with many Allen screws 
quicker; they are longer than standard 
wrenches, so you can get more leverage 
for those super-tight fasteners. Тһе 
wrenches are sturdily constructed and 
stand up well to rugged use. 

If you can manage the cost, you'll 
like them. The 5mm/6mm is $10.17, 
the 8mm/10mm is $11.60. You can 
order the wrenches from Flanders Co., 
340 S. Fair Oaks Ave., Box 2297D, Pasa- 
dena, Calif. 91105. 145) 


scarcer than 
doctors who 
make house 
Calls.’ 


Did you know that there are over a 
billion appliances in use in the United 
States today? And three repairmen. At 
least that's the way it seems when one 
of mine goes on the blink. With more 
than two dozen electrical gadgets in m 
house going snap, crackle and pop, 1 
finally got tired of trying to locate a 
guy with enough ambition to take my 
money and I decided to learn how to 
make the repairs myself. 

When a well-aged comic like me de- 
cides to go back to school, you can bet 
the family jewels it won’t be back at 
P.S. 93. I'm going to learn at home, or 
not at all. So I sent away for NRI’s 
home study course in Appliance Repair 
.. and I took the course. 

With a mechanical aptitude slightly 
below that of King Kong, I needed a 
course that started at the beginnin 
and didn’t move ahead too fast. Well, 
NRI did just that. They started with 
electricity—what it is and what it does 
—and went from there. You proceed at 
your own rate of speed. Whip through 
it if you want to, or take your time. 
What counts is the fact that you learn, 
in a way that it sticks with you. 

You learn two things: how to repair 
appliances—from little one cylinder 
gas engines to refrigeration and air 
conditioning equipment; and how to get 
started in your own appliance business. 
That can mean money for you either 
way. If NRI can turn old ten thumbs 
Morgan into a reasonable facsimile of 
a repairman, think what they could do 
for you! 

NRI's no fly-by-night outfit. They've 
been training men for more than sixty 
years...and they've had over a million 
students. It's the oldest and largest 
home study school in the field of elec- 
tronies and electricity, so they know it 
better than anyone else around. 


Нр 


13939 Wisconsin Avenue, 
Washington, D.C. 20046 


Name 


Address 


City 


-------------- 
| 


"m NRI SCHOOLS 
/ McGraw-Hill Continuing Education Center 


sounds interesting. Send me your free book on Professional Appliance Servic- 
ing. | understand that there is no obligation, and no salesman will call. 


(Please Print) 


ACCREDITED MEMBER NATIONAL HOME STUDY COUNCIL 


HENRY MORGAN SAYS: 
“Good appliance Жа 
repairmen are 


The NRI course is really easy to un- 


derstand ... with lots of pictures to 
show you what they’re talking about. 
They even send you a professional ap- 
pliance tester at no extra cost. 

With the tester and a few basic tools 
you probably have already, you’re 
ready to service most electrical appli- 
ances. After a few months, you'l be 
fixing your own appliances like I do, 
or you can start earning spare time 
ger fixing them for your friends and 
neighbors. Before you know it, you сап 
have your own full-time business and 
be independent. 

Take my advice and clip the coupon. 
Even if you don’t know which end of a 
screwdriver is the handle, they can give 
you real professional training that’ll 
help you break into the appliance re- 
pair field. It's one of the few things I've 
ever sent for that was even better than 
they said it would be . . . so why not 
invest a postage stamp to see if it’s 
right for you. The NRI catalog is free 
and there’s no obligation. No one will 
knock at your door or bug you at home. 
NRI doesn’t use salesmen. They don’t 
need them. 

Take it from Henry Morgan, the ap- 
pliance repair field could sure use some 
good men. Now. 


Hemy моц ау» 


Непгу Мограп 

601-127 | 

APPROVED FOR CAREER TRAINING | 
UNDER G.I. BILL 
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DETROIT REPORT 


By JIM DUNNE 


Rotary rumors 


The small cars GM has planned for 1979 
and the future seem ideal for rotary-en- 
gine use. A small group of GM execu- 
tives thinks that the rotary's smooth- 
ness, small size, and power are а per- 
fect match for cars now on the planning 
boards, because the old bugaboo of fuel 
economy is no longer a worry. (Mazda 
gets about 30+ mpg/highway from its 
rotary cars.) The advances Mazda has 
made with the newest Cosmo rotary 
have GM engineers salivating, and that 
has given a big boost to interest in the 
rotary. Two GM divisions, reportedly 
Cadillac and Chevrolet, are interested 
enough to make formal proposals for 
management approval. Best bets for first 
installation: Corvette and Seville. But 
even if an okay were forthcoming, pro- 
duction couldn't begin before 1980. 


New full-size Plymouth 
and Dodge 


Next year Chrysler will introduce a new 
line of full-size Plymouths and Dodges 
(which were dropped at the end of the 
1977 model run). The new cars will be 
quite a bit smaller, lighter, and more 
fuel-efficient, but they'll offer about the 
same amount of passenger space as the 
old models, The 1979 Plymouth Gran 
Fury and Dodge Royal Monaco will have 
a wheelbase half a foot shorter (116 in.) 
and will be up to a foot shorter overall. 
They'll feature an industry first: fabri- 
cated aluminum wheels. When the new 
full-size cars come out, the intermedi- 
ates will be dropped from the lineup. 
They're too much alike in size and fea- 
tures to compete. 


Favorite colors 


Light shades of metallic blue and of sil- 
ver were the most popular colors with 
Chevy buyers this past year. For Cor- 
vette buyers, white remains number one. 
Just a few years ago green was a top 
choice. The industry also went through 
an earth-color phase recently when reds, 
browns, and greens were the top 
choices. Two-tone colors are making a 
slight comeback, especially the slightly 
contrasting tone-on-tone motif—a solid 
color matched with a metallic of the 
same shade. 


Developmental delays 
Problems with GM's new front-drive 
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chassis for its X-body line (Nova, 
Phoenix, etc.) have caused delays. GM 
is now shooting for 197914 introduction, 
a half year later than first planned. De- 
velopment of new transmissions, a new 
suspension system, and new engines for 
the totally new design have just gone 
slower than expected. 


Air-bag alternatives 


Federal law calls for "passive re- 
straints,” but not specifically for air 
bags, in 1982 model cars. That means 
only that the driver and passengers 
should not have to do anything (like 
buckling a belt) to put the system in op- 
eration. Automatic seat-belt systems, 
like VW's, look like an attractive alterna- 
tive. They are cheaper, simpler, easier to 
develop, and possibly more reliable in 
the long run. GM will offer automatic 
belts as an option on a number of cars by 
the start of the 1979 model year. Air 
bags wil! be ready on an optional basis 
by 1981. 


FWD Fords 


Ford will follow GM and Chrysler in 
bringing out a front-wheel-drive line of 
cars for American production. The com- 
pany plans to have a front-drive, mid- 
size line by 1981, three years after the 
debut of the Plymouth Horizon and two 
years after the GM X-car line appears. 
Ford will use a four-speed-automatic 
overdrive transmission with front drive, 
and V8's as well as six-cylinder FWD 
cars may be built. Up to now, Ford has 
resisted front drive for its domestic cars 
because, it claims, the design costs 
"$50 to 5100 more" than the conven- 
tional rear-wheel design. 


More electronics 


It would have happened anyway, but the 
demands of fuel economy, emissions 
control, and maintenance reduction have 
accelerated the use of electronic con- 
trols in automobiles. Once you have a 
computer on board, the tendency to find 
new jobs for it is apparently irresistible. 
Chrysler estimates that by 1985, 10 
percent of the cost of a car will be 
for electronics. Eventually, computers 
will control carburetors, transmissions, 
brakes, and instrument panels. On-board 
diagnostic systems are already a reality, 
and electronics will also help reduce 
maintenance by replacing mechanical 
systems with electronic ones. The elec- 


tronic distributor is one example of this 
trend. The big appeal of electronic parts 
lies іп their small size, light weight, 
speed, and precision. 


Trimmer Vette 


By 1980, Chevrolet plans to cut the 
weight of the Corvette by 400 pounds 
—more than eight percent. Biggest cuts 
will be made in plastic body parts, where 
a new molding process will allow more 
glass reinforcement in thinner plastic 
sections. Also, flanges and ribs will be 
formed into the plastic, not added on at 
a later time. The spare wheel and possi- 
bly the running wheels are scheduled for 
plastic or aluminum. In 1979, the Cor- 
vette will be equipped with a new type 
of plastic shell seat covered with foam 
cushioning, which replaces the steel- 
frame-and-spring type now used for а 
saving of 25 pounds. Result of the 400- 
pound weight reduction is a one-mpg 
improvement in the Corvette’s fuel 
economy. 


Chrysler's new four 


Chrysler wil! probably build its own 
four-cylinder engine in 1980; it could be 
used in compact and smaller Plymouth 
and Dodge cars. Until then, Chrysler will 
buy at least 300,000 four-cylinder en- 
gines from VW for installation in the 
subcompact Horizons and Omnis. But 
the Chrysler-made four, now being 
planned, could replace that engine. A 
2.2-liter size is planned to begin with. 
Later, а 1.7-liter displacement may be 
added. 


Clearly better 


Ford claims that the reductions made in 
glass thickness in the Fairmont/Zephyr 
have reduced the weight of glass in these 
cars even though more glass surface is 
provided. The cars have 5/32-inch-thick 
glass instead of the 7/32-inch glass in 
other Ford products, for weight savings 
of 12 to 13 pounds per car. The thinner 
glass must pass the same strength tests 
as the older glass. Eventually, thin glass 
will be used in all Ford vehicles, the 
changeover being made gradually as 
each model line is restyled. Added 
strength of the thinner glass is a Ford 
development that results from a faster 
cool-down in the tempering process. 


Chevrolet’s 60° V6 


Chevy will build а 60° V6 for the 
197914 Nova. The new engine is spe- 
cially designed for the front-wheel-drive 
system slated for the new compacts. Its 
narrower V-angle (the current V6 has a 
90° V) will permit Chevy to fit the en- 
gine under the hood in a transverse po- 
sition, and still leave room for accesso- 
ries, Present plans call for a 2.7-liter dis- 
placement, but the engine could be en- 
larged to 3.3 liters if a more powerful 
version is needed. The compacts en- 
gine and drive train may find their way 
into the new generation of Camaros and 
Firebirds—if the design delivers the 
handling characteristics the engineers 
want. The jury is still out. 


People write to 


Have a question about motor oil? Lubricants? Engines? Ask the Pennzoil experts... 


Color Story. When a motor oil turns 
black after driving, does this mean that 
it is due for a change? 

C.H.S., Parma, Ohio 


When an oil turns black, it indicates 
that the detergent dispersant action of 
the oil is doing the job for which it is 
intended. That job is to maintain com- 
bustion products and foreign particles 
harmlessly in suspension until they can 
be drained away at the next oil change. 
It does not necessarily indicate the need 
for an oil change. 


Few and Far Between. I own a 1976 
Oldsmobile 98, which I drive only once 
a week between 15 and 25 miles. Do 
you think it's a good idea to start the car 
every day to keep the oil circulating? 
Also, considering the limited use of this 
car, what oil drain intervals do уой 
recommend? 


R.K., Chicago, Illinois 


Under no circumstances should you 
start the engine every day merely to cir- 
culate the oil. Such a practice could in- 
crease contamination of the crankcase 
oil and promote rust and corrosion 
of bearing surfaces inside the en- 
gine. Driving very short distances once 
a week warrants an oil change at 
least every three months using a con- 
ventional SE motor oil. If you're 
using Pennzoil P':Z:L Extended Life 
Motor Oil, annual changes should be 
sufficient. 


Multi-Vis Makes Sense. І recently 
bought a 1974 Chevrolet van with a 350 
V-8 engine. Since the previous owner 
used Pennzoil 10W-40, will switching 
to a single grade of Pennzoil cause any 
engine problems? 


M.S., Kellogg, Idaho 


Changing to a single grade oil will not 
harm the engine, but you would have 


to use different grades depending on 
weather conditions. Your van would 
probably require an SAE 10W or 20W 
during the winter, and SAE 40 during 
the summer for maximum engine pro- 
tection. We recommend that you con- 
tinue to use Pennzoil 1OW-40. The use 
of 10W-40 eliminates these change- 
overs, and will give your engine 
protection over the wide range of 
temperatures in your area throughout 
the entire year. 


PeZeL for “Z”. I drive a 1976 Datsun 
280Z, and presently use Pennzoil SAE 
10W-40. I do a lot of around town, 
stop-and-go driving, and have been 
considering switching to Pennzoil 
PZL. Recently a mechanic advised me 
to use Pennzoil Racing Oil. What do 
you suggest? 

A.G.P., Los Angeles, California 


The selection of the proper type and 
SAE grade of oil is dependent to a great 
extent on driving conditions. For the 
conditions you described, we recom- 
mend P'Z:L for your Datsun 280Z en- 
gine. The oil is a combination of 
mineral oil with synthetic, along with 
detergents, dispersants and other addi- 
tives to provide maximum engine pro- 
tection. It will give you the fast flow 
properties of SAE IOW on cool morn- 
ings and at start-up, and the protection 
of SAE 50 when hot. 


Lathe Lubrication. I recently acquired 
а 1941 10” metal working lathe. The 
owner's manual recommends 10W 
motor oil for lubrication of the gear box 
and other parts. Can I use Pennzoil SAE 
10W-40 instead, since I use that in my 
car? Is there any truth to the statement 
that detergent motor oil is not a suitable 
light machine oil? 

G.F., Newport News, Virginia 


We recommend you use SAE [OW for 
your lathe, as the owner's manual 


suggests. The viscosity of SAE 10W-40 
is too high for the temperatures at 
which your lathe operates and could re- 
sult in excessive heat build-up. It is true 
that in certain applications a detergent 
motor oil is not a suitable light machine 
oil, especially in cases where high heat 
is involved. In your lathe, however, 
Pennzoil 2-7 SAE 10W would be satis- 


factory. 


Power Failure. I drive a 1969 Buick 
with 125,000 miles, and have always 
changed my oil and oil filter every 
3,000 miles. Lately when I start my car 
in the cold morning, it seems like I 
don't have power steering for a few 
minutes. One mechanic told me to drain 
the power steering fluid and refill with 
fresh. Can the fluid in the power steer- 
ing well become contaminated? An- 
other mechanic said that the problem 
may be my power steering pump. Who 
is right? 

E.A., Fresh Meadows, N.Y. 


In this case both mechanics could be 
correct. Your power steering fluid may 
be contaminated to the point where it 
does not readily flow when cold, or 
your power steering pump may be 
showing signs of wear. 


WE'RE OPEN TO QUESTIONS about 
motor oils, lubricants, engines. But, 
you can tell us a few things, too. Maybe 
you have discovered something in- 
teresting about motor oils or lubricants. 
Or you have a special reason for being a 
Pennzoil fan. We would like to hear 
from you. Write to: Pennzoil Com- 
pany, Research Department, P. O. Box 
808, Oil City, Pennsylvania 16301. 
Note: sorry no pictures or material can 
be returned. Letters chosen for publica- 
tion are subject to revision necessary 
for publication requirements. 


Quality Products For Over 85 Years 


ADVENTURES IN ALTERNATE ENERGY — 


A monthly sampling of projects PS readers have Ron Kock’s solar water-heating 
devised to conserve or replace fossil fuels system combines an innovative 
concentrating-collector design with 
a drain-down feature that elimi- 


| | f h chang- 
Ronald W. Kock; et dà mhi or uu скен дау 


when solar radiation is lacking, wa- 


| | | ! ter drains by gravity from rooftop 
И аг СО ес ОГ to storage tank. The system, built 
: ' | | к two years ago, cost Kock about 
inadrain-down system $330 complete. Several modifica- 
tions have since been made to the 

original design. 

Тһе solar preheater (see upper 
drawing, below) consists of a 25- 
gallon tank (rated at 150 psi) 
placed adjacent to a standard gas- 
fired water heater; a roof-mounted 
tubular collector array; 80 feet of 
15-іп. PVC piping; and a 210-watt 
centrifugal pump capable of lifting 
two gpm of water against 20 feet 
of head from tank to collectors. 

Using a bypass valve, Kock con- 
nected the two tanks in series. Cold 
water can be delivered at 50 psi 
either to the top of the water heater 
or to the bottom of the preheater 
tank. Water from the preheater is 

Continued 


System diagram indicates positioning 
of valves, which can be manually ad- 
justed to isolate solar loop from conven- 
tional system ав 

required. Cross-sec- 

tion of collector tub- 

SO LONG 
Gi. COLLECTORS ing is shown below, 


2; TUBING = RUBBER TUBING 


— 


ПІ ------------ 
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HOT 
WATER 


THERMO 

METER 
Valving his solar Py 
preheater, Ron Kock отым у наа DRAIN 
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demonstrates ргас- 
ticality of a drain- 
down system, Pre- 
heater tank (above, eo к me. — "C M 2 жал A. УУХ 
right) holds 25 gal- OU —— 9 — |Ц| - | ----у а, 
lons, һав foil- | cT -—— nns NR [#7 “ta e 
backed insulation. 
Tubular collector 
(photo at right) is 
acrylic-encased cop- 
per tubing strapped 
in a reflector trough. 
Tubing is tilted 
downward to aid 
gravity drain-down. 
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WHISKY 


This Canadian has a reputation for smoothness. 
So you won't catch him drinking anything less than the 
smoothest whisky around. 

Windsor. A whisky made with glacier-fed | анов 
spring water and aged іп the clear, clean air of the | 
Canadian Rockies. 
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Give Windsor. It's got a reputation for smoothness. 


Tubular collector 


[Continued] 


drawn into the larger water heater 
upon demand. 

Whenever Kock wants to solar- 
heat the water in the preheater 
tank, he valves off the water heat- 
er and cold supply lines, and re- 
lieves the preheater tank pressure 
through the overflow valve. He 
then opens both the collector and 
pump valves, and actuates the 
pump to circulate cold water from 
the preheater tank. Once this water 
is warm enough, the pump is 
stopped, and water in collector and 
piping drains down by gravity into 
the preheater tank. The warmed 
water will have expanded, and any 
excess is discharged through the 
overflow valve. 

Kock’s concentrating collector 
consists of four 20-ft.-long strips of 
34-іп. copper tubes painted black 
for greater absorbency of sunlight. 
As shown in the drawing, the col- 
lector configuration is V-shaped, 
with each leg roughly 40 feet long 
(two 20-ft. copper strips in each 
leg). Rubber tubing (see photo) 
connects the two legs at one end. 

The copper tubes are centered 
within three six-ft. lengths of 3-in.- 
o.d. clear acrylic tubing (see cross- 
section drawing), and are support- 
ed by polyethylene caps at the 
ends of the acrylic tubes. (The 
caps also seal out moisture, which 
can condense and fog the acrylic.) 

To enhance the intensity of sun- 
light focused on the absorber tub- 
ing, Kock mounted the rooftop pip- 
ing over two reflector troughs, 
which he created by bending 16-ga. 
sheet steel to a 90° angle. The 
acrylic tubing is attached to the 
troughs with aluminum straps. 


Tubular collectors 


Kock believes this collector has 
several advantages over typical flat- 
plate collectors. For one thing, it’s 
easier to build, he says. “Thermal- 
expansion differences between 
glazing and support frame are not 
a problem, as with flat-plate collec- 
tors, because the tubular glazing is 
merely strapped to the support.” 
No insulation is required between 
absorber (copper tubes) and sup- 
port frame since the tubular absorb- 
er is suspended in air. 

Structural integrity is also bet- 
ter, he claims: Cylindrical glazing 
allows for thinner cross-sections to 
be used, improving transmission of 
radiation. And the acrylic tubing is 
more impact-resistant than a flat 
section. Also, tubular collector sur- 
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faces remain perpendicular to the 
sun as 1t moves through its eleva- 
tion angle, while the flat-plate col- 
lector must be tilted to a compro- 
mise angle. 

But Kock admits there are dis- 
advantages, too. He agrees that the 
expensive acrylic tubing does not 
weather very well, and the design 
takes up more roof space than more 
compact flat-plate devices. (He'll 
experiment with the latter type be- 
fore drawing final conclusions.) 

A timer and photocell, mounted 
in a south window, permit circula- 
tion of water only under optimum 
solar conditions—not at night or on 
cloudy days, or when the delta-T 
is inappropriate, for example. 


Performance data 


Kock has been collecting test 
data on his system and supports 
his efficiency claims with Btu fig- 
ures. On a clear day last February, 
when ambient temperatures ranged 
from 40? to 55? F, the collectors 
absorbed 12,392 Btu out of a total 
of 23,250 available, for an overall 
efficiency of 53 percent. Heat from 
the pump provided 3500 Btu. 

But all is not sunny, and Kock 
makes no pretense about the negli- 
gible dollars-and-cents savings of 
the system. Тһе economics look 
better when compared with costs 
of running an electric water heater, 
however. Indeed, Ron Kock is 
rather candid about his mishaps. 
"I am enclosing the black-and- 
white glossy photos you requested,” 
he wrote me in February. “Unfor- 
tunately, the collector has been cov- 
ered with snow since the first of 
this year... Could you use a 35mm 
slide taken last summer?” 

But Kock admits that the system 
is experimental and that he’s al- 
ways making changes to eliminate 
any problems. 

To ask a specific question, send 
a stamped return envelope to Ron- 
ald W. Kock, 1854 Greenpine 
Drive, Cincinnati, Ohio 45231. 


Your idea may bring you $200 
Each month, we'll present a project developed 
by a PS reader and pay the inventor $200. 
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purchased at regular rates for use elsewhere 
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To enter, send us black-and-white glossies 
(one photo should show you demonstrating 
your device) plus pertinent text and sketches. 
Write your name, address, and Social Security 
number on each item. No material can be re- 
turned unless you enclose a stamped, self- 
addressed envelope. 

Since space won't permit us to present 
projects in detail, we'll expect inventors to 
answer any reasonable query from readers, 
if it's accompanied by a stamped envelope. 

Mail entries to Energy Adventure, Popular 
Science, 380 Madison Ave., N.Y., N.Y. 10017. 
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techniques. You build your own solid state volt ohmmeter, CMOS 
digital frequency counter, and experimental electronics Discovery Lab, 
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Ап extinguisher douses а confined fire іп а waste-bin. Never tackle more than you—or the extinguisher—can handle. 


What ingredients? What 
type? What rating? How 
heavy? Knowing the answers 
could prevent disaster 


By CHARLES SALIT 


Choosing a home fire extinguisher 
used to be as simple as reading the 
ABC code on the label. Extinguish- 
ers came in one color—fire-engine 
red; in one size range—big and 
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bulky; and in two main types—wa- 
ter and soda-acid. But most were so 
costly that many families didn’t 
bother to buy one. 

Today, fire extinguishers are 
more affordable, but choosing one 
is more difficult. Many extinguish- 
ers list unfamiliar ingredients such 
as Halon 1211, or “dry chemical.” 
Weights range from small, three- 
pound decorator-designed models 
up to hefty 39-pounders. Prices 
start at about $14 and go up as high 
as $208 (see table).. And the fa- 


miliar ABC classification has mu- 
tated into confusing codes such as 
*1-A:10-B: C." 


How to choose 


The first step is to identify po- 
tential fire hazards. On your sail- 
boat, you may be most worried 
about Class A fires from ordinary 
combustibles such as wood or cloth. 
In your car, you need protection 
against Class B fires of flammable 
liquids such as gas and oil At 

Continued 
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Chemical concentrate in 3M's “Light 
Water’ extinguisher makes it effective 
against flaming gasoline or oil. 
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AMEREX CORP., Box 81, Trussville, Ala. 35173 
417 MP  1-A:1O-B:C 29 5и $ 23 
425 MP 2-A:10-B:C 4% 9 34 
424 MP 2-А:10-В:(С 4% GI 41 
419 MP 4-A:60-B:C 10 19 54 
426 MP 4-A:60-B:C 10 16 50 
421 MP 4-A:60-B:C 10 19 54 
361 H 2-A:60-B:¢ 17 39 208 
352 H 5.B:C 2 5М 6 
355 H 10-В:С Bis 9% 90 
AMERICAN GENERAL PRODUCTS, INC., 1735 Holmes Rd 
Ypsilanti, Mich. 48197 
Fire Warden "ВВ 5-В:С 234 4 . 150 
AMERICAN LA FRANCE, Box 7146, 
Charlottesville, Va. 22906 
5A-1 Р 2-A:10-B:C 9 
АБА-ІН MP 2-А:10-:С 5 9% 49 
A10A MP 4-A:40-B:C 9% 16 65 
A20A-3 MP  10-A:40-B.C 18 28 120 
FIRE-311 MP 1-А:10-В:С 2% 5 
ANSUL CO., One Stanton St., Marinette, Wis. 54143 
SY-0211 MP 1 A: 10-B:¢ 2% 19 
SY-0512 MP 2-A:10-B:C 4% 13 40 
SY-0612 MP ?-A:10-B:C Б 14 46 
5Ү-1012 MP 4-А:40-В:С 10 23 59 
"Avr i 102 ir ms ., Kings Mt., М.С. 28086 
М1А10 1-А:10-В:(С 2% 3% 15 
FIA1O We 1-A:10-B:¢ 215 3% 15 
M5 5-B:C 2 2% 10 
F5 BB 5-B:C 2 2% 10 
GENERAL FIRE EXTINGUISHER CO., 1685 Shermer Rd., 
Northbrook, Ill. 60062 
ТСР-2У6 MP 1-A:10-B:C 2% 514 20 
TCP-5G MP 2-A:10-B:¢ 5 10 32 
GILLETTE, Prudential Mayr i Bldg., Boston, Mass. 02199 
9220 MP 1-A: 16. B.C 2% m 18 
9380 "ВВ 5-B:C 2 14 
KIDDE, 675 Main St., Belleville, N.J. 07109 
H- 110(897356) *MP 1-A:10-B:C 2% 44 19 
T-110(897350) *MP 1-A:10-B:C 2% 4% 21 
FA-110(896763) MP 1-A:10-B:C 2% 4% 19 
FA-240(896764) MP 2-A:40-B:C 6 9 30 
M-110(897353) *MP 1-A:10-B:C 2% 4% 21 
Т-10 “ВВ 10-B:C 3% 5% 18 
М-10 “ЕВ  10-B:C 3% 5% 18 
NORELCO, 100 Е. 42nd St., New York, М.Ү. 10017 
HB 0911 “ВВ 5-B:C 2 3 15 
HB 1911 “ВЕ 10-B:C 3% 4 20 
RC INDUSTRIES, Box 224, Linden, N.J. 07036 
1A10 MP 1-A:10-B:¢ 2% 3% 19 
2А105Р МР 2-А:10-8:(С 4% Bl 30 
2А105А МР 2-А:10-8:2 5 9 35 
4A60 MP 4-А:60-В:С 10 14% 51 


3M CO., Box 33600, St. Раш, Minn. 55133 
PE-25 AFFF 3-A:20-B 2%» 285 95 
gal. AFFF 


МР multipurpose dry chemical (ammonium phosphate); 


H—Halon 12 BB— bicarbonate base; AFFF—aqueous 
film-forming foam; *— decorator type. 
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home, you may have to face Class 
C fires in electrical equipment or 
wiring, when the burning object is 
also electrically live. Of course, you 
may want a fire extinguisher that 
offers protection against all three 
classes of fires. 

In fact, the dominant extinguish- 
er on today's market is the multi- 
purpose, dry-chemical type, with an 
ABC label. Its ammonium phos- 
phate agent is mixed under pres- 
sure with nitrogen. When released, 
the chemical deprives a fire of 
oxygen and literally smothers it 
to death. 

Experts favor multipurpose ex- 
tinguishers for homes and garages. 
But this type has some limitations. 
If you use one to put out an uphol- 
stery fire, for example, fibers may 
be left smoldering inside the furni- 
ture. A thorough dousing with water 
is an essential second step. 

When dealing with kitchen fires, 
the multipurpose dry-chemical ex- 
tinguisher has another shortcoming. 
Most kitchen fires involve very hot 
fats and oils. Since the cooling-off 
time for these burning fats may be 
longer than the extinguisher's dis- 
charge time, such fires need more 
than smothering action. 

A bicarbonate-base extinguisher 
may be the best one to keep in the 
kitchen—but not the old-fashioned 
"soda acid" kind, which has large- 
ly fallen into disfavor due to main- 
tenance problems. Today, you can 
get a dry-chemical, BC-rated ex- 
tinguisher that sprays a fine bicar- 
bonate powder, which reacts with 
smoldering fats to form a soapy 
substance that reduces tempera- 
tures and douses the surface fire. 

But both types of chemical ex- 
tinguishers leave a messy residue, 
which can damage or destroy sur- 
faces, and can also wreck electronic 
equipment. If you're worried about 
such damage, you might want one 
of the new Halon 1211 extinguish- 
ers. 

Halon 1211 is a liquefied gas that 
reacts with a fire’s fuel molecules 
to break down the combustion pro- 
cess. The gas is blended with nitro- 
gen, then pressurized for high noz- 
zle velocity. This produces a power- 
ful, far-reaching spray, which 
means the extinguisher can be used 
at a safer distance from the fire. 
Halon 1211 is twice as efficient as 
СО», the traditional gas used іп ex- 
tinguishers. Like CO», Halon is 
suitable for BC fires, and some 
larger Halon extinguishers are 
rated ABC. 


Since it is a gas, Halon 1211 
leaves no residue, and can get at 
hard-to-reach fires. However, be 
careful if you have to use it in con- 
fined spaces—you can have prob- 
lems if you breathe too much of the 
expelled gases. And, although Coast 
Guard-approved, Halon 1211 is not 
effective for fires above deck, be- 
cause it disperses quickly in open 
air. 

The old standby, the pressurized- 
water extinguisher, is still a con- 
sumer favorite. “I like them be- 
cause they really drench a fire and 
seep into materials to extinguish 
smoldering fibers,” says fire inspec- 
tor Robert Early of Melville, N.Y. 
But pressurized-water extinguish- 
ers cannot—and should not—be 
used on oil, grease, or electrical 
fires. 

The 3M Company has expanded 
the capability of pressurized-water 
extinguishers by using Aqueous 
Film Forming Foam, a fire-fighting 
agent developed by the U.S. Navy. 
This concentrate makes water float 
on flammable liquids. As the agent 
covers the fuel, an aqueous film 
drains from the foam bubbles and 
floats over the fuel surface. The 
film creates a vapor seal that rapid- 
ly extinguishes flames from burn- 
ing gas or oil. 


What's the best weight? 


Larger extinguishers are usually 
more effective simply because they 
contain more fire-fighting agent. 
The amateur fire fighter thus has 
more of a reserve in case of a 
deadly reflash. But a large extin- 
guisher is useless if family mem- 
bers can't heft it, so it's a good 
idea to take all potential users 
along when buying an extinguisher. 

"A gross weight of 20 pounds is 
a realistic upper limit," suggests 
Alfred Krulee of the National Fire 
Protection Assn. 

What about new, lightweight ex- 
tinguishers such as Gillette's Cap- 
tain Kelly or Norelco's Flame 
Fighter? 'These small units weigh 
about three pounds and have two 
pounds of fire-fighting agent. 

"Lightweight extinguishers can 
be effective and handy in the first 
moments of a fire," says Krulee. 
“However, these dry-chemical types 
discharge in about 10 seconds, and 
require some skill, which may be 
lacking." 


Check the ratings 


Even if you do decide on a 
Continued 
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Glass Door 
converts fireplace to circulating 
heater. Boosts output 10 times! 


The average fireplace draws 12,000 cu. ft./hr. 
of warm air out of your house and pulls cold 
outside air in. /t can cause a net heat loss! 

Dynamic Ther- 
mograte breakthrough cuts heat loss, can de- 
liver up to 100,000 BTU/hr. — "enough to heat 
a house’. 
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Enjoy the cozy charm of an open fire with the 
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Fire extinguishers 


[Continued] 


under controlled test conditions. A 
1-А extinguisher must douse an 
eight-square-foot fire of burning 
wood panels. A 2-A has to handle 
a 10-square-foot fire, and so on. 

To assign a rating within the B 
designation, UL testers try out the 
extinguisher on progressively larg- 
er fires in naphtha-filled pans. Since 
a C designation means only that 
the extinguisher’s fire-fighting agent 
is nonconducting, Class C has no 
ratings. 

Experts recommend that multi- 
purpose extinguishers for nonindus- 
trial use bear a minimum UL rating 
of at least 2-A:10-B:C, and hold at 
least five pounds of dry chemical. 
А minimum 5-B:C rating is rec- 
ommended for Halon 1211 and for 
bicarbonate-base dry-chemical ex- 
tinguishers. Water extinguishers 
generally have a 2-A rating. 


The final choice 


If you’re going to buy only one 
extinguisher for your home, a multi- 
purpose dry-chemical one is your 
best bet. Most fire authorities also 
recommend these for cars, RV’s, or 
boats. The old theory was that ex- 


OR JUST FOR - 
YOURSELF... 


БА NATURAL. 


ЭОХТОМ 


tinguishers for motorized vehicles 
had to be effective against oil or 
gas fires only. But it’s quite possi- 
ble you could be faced with burning 
electrical wiring or smoldering fab- 
rics in your RV or boat. 

Of course, any extinguisher you 
buy should bear the UL seal. Also 
be sure that any extinguisher you 
carry on your boat is Coast Guard- 
approved and has enough fire power 
to extinguish a blaze quickly. 


Where to put it 


Fire extinguishers should be in- 
stalled in plain view, in an acces- 
sible spot near room exits that pro- 
vide an escape route. And never 
put the extinguisher near a fire- 
prone object—the stove or TV, for 
example. 

Mount your extinguisher no more 
than five feet above the floor, so it’s 
easy to get at. Use a wall bracket 
for extinguishers on your boat, a 
Coast Guard regulation. In your 
car, install a special clip-on bracket 
under the driver’s seat instead of 
stowing the extinguisher in the 
trunk. 

If you have to use your extin- 
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guisher, aim it at the base of the 
fire, not at the smoke or flame. 
Use a side-to-side motion, sweep- 
ing back and forth. When fighting 
flammable liquids, stand back six 
to eight feet, or the force of the dis- 
charge may splash the fire into 
other areas, or even onto your face. 

Even if there's some pressure left 
after you fire the extinguisher, 
powder in the discharge valve could 
cause a leak, so you should get the 
unit recharged. (The small, non- 
refillable extinguishers should be 
promptly replaced.) Never try to 
recharge the unit yourself—the pre- 
cise mixing and pressurizing of in- 
gredients is a job for a professional 
service center. 

Fire extinguishers are a must be- 
cause they are your first line of de- 
fense in preventing a small fire from 
becoming a blaze. However, don’t 
forget common sense. “А агу- 
chemical extinguisher will put out a 
flaming pan of grease, but so will a 
lid,” notes Robert L. Meyer of the 
National Safety Council. “Апа you 
can use some extinguishers on 
blazing wastepaper, but you'll do 
as well with a pitcher of water.” 


“Manufacturer's suggested retail prices. 
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THE NEW-SIZE MALIBU WAGON 


Chevrolet's new friend of the family. 


NEW SIZE. Trim exterior dimen- 


sions make this tidy new wagon 
easy to maneuver, easy to park. 


EASY LOADING. Load space 
is easily accessible even if some- 
body parks too close. 


OUT OF SIGHT. | Undenlcors Mie 
age for your valuables. 
Handy on trips, 
or anytime. 


ROOOOMY. Generous interior 


swallows good-size loads. Hear 


seat is вазу іо lower and raise. 


EFFICIENT. Thanks to its new 


weight-saving design and efficient 
new V6 powerplant, the new-size 
Malibu Wagon conserves fuel ad- 
mirably. EPA estimates are 29 mpg 
highway, 21 mpg city with standard 
3.3 litre (200 Cu. In.) V6 engine and 
manual transmission. Power train 
not available in California. Your 
mileage may vary depending on 
how and where you drive, your 
car's condition and available equip- 
ment. (Malibu is equipped with 
GM-built engines produced 
by various divisions. See 

your dealer for details.) 


| NEW HATCHGATE. . Торт ifts up 
like a hatch, bottom drops down 
like a gate. Easy to operate. 


HANDY PLATFORM. Baie hy зун 
support long or heavy items as you 
load, unload. 
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. ODDS & ENDS. Additional space 
in cargo area sidewalls for small 
items. Lockable lid available. 
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Ў Model (No. 1748) 


This powerful Sears Craftsman Router, with built-in worklight, has a 100% ball-bearing 
motor that develops 1-HP and generates 25,000 RPM's for swift, smooth cutting action. 
Plus a micro adjust depth gauge that's precision calibrated in 64ths of an inch 
ир to 112 inches deep. Use it with the bits pictured at right and create precise 
contours in wood. The possibilities are as various and versatile as your needs. And the 
illustrations below are merely a small sampling of its total range of functions, 
when used with the proper accessories. 


Dove Tail Laminate Trim Decorative Trim Sign Making 


Router and start creating... 


875 
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NOW ONLY $34.99 SAVE $10.00 on Sears 
17 piece Craftsman Router Bit set. These high-speed, 
Kromedge* bits stay sharper longer — up to five times 
longer than ordinary steel bits. And they're precision 
ground for a tough cutting edge. 


Turns contours Does spiraling 
and shapes and diamond 
Cuts 


ПОМ ONLY $29.99 Does Р Does round EN NOW ON LY $6.99 
RAVE $10.00 on Sears deluxe hating and piri deg V SAVE $4.00 on Sears Craftsman 
Шара АШШЫ он : 2194 Router Carrying Case. This Permanex® 
сауу duty, die cast aluminum top | NOW ONLY $49.99 |- Eo dents. crack and IR I IE 
nd comes with a precision miter SAVE $10.00 on Sears Craftsman ved tape aspi es | 
виде and aluminum fence. | Router-Crafter. Only Sears offers fitted with bit-holding slots. 
this unique tool which turns a 
бд | router into a precision lathe-like 
e ` tool for a variety of detailed wood- 
e working jobs. Router not included. 
оз 
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(FROM CANADA), 


Give Seagram's VO. 


Bottled in Canada. Preferred throughout the world. 


CANADIAN WHISKY, A BLEND OF CANADA'S FINEST WHISKIES, 6 YEARS OLD. 86.8 PROOF. SEAGRAM DISTILLERS CO., М.Ү.С, GIFT-WRAPPED АТ NO EXTRA CHARGE, 
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Тһе excitement, glamour, and payoff for 
research and development of commercial 
and military aircraft have always been 
connected with machines that fly higher 
and higher and faster and faster. Few 
people seemed interested in craft de- 
signed to fly lower and slower, no mat- 
ter what the other advantages might be. 
Fuel has been cheap and plentiful. You 
can always drill another ой well, so 
burn what it takes to reach another speed 
and altitude record. Basic principles that 
pointed toward unique advantages of 
lower and slower flying were largely ig- 
nored. The plane shown in our cover 
photo this month is the most advanced 
example of taking a fresh look at princi- 
ples that have been well known to aero- 
nautical engineers for many years. Our 
aviation editor, Ben Kocivar, has been 
following this project since he saw scale 
models at the Paris Air Show six years 
ago. When the cover photo was taken, 
the plane had had only about 10 hours 
of flight time, so Ben has not yet had a 
chance to fly it. He tells me he has an 
invitation to fly it sometime in the next 
few months. You'll learn all the tech- 
nical details in his story on page 70. 


Synthetic mileage 


The competition for the highest mpg 
numbers in the published EPA listings is 
fierce, and getting fiercer. Manufacturers 
whose cars come out at the top of the 
list find they have a very strong sales 
pitch. Recent reports from the EPA lab- 
oratory at Ann Arbor, where the tests 
are run, suggest that some car makers 
have tried to slip ahead in the numbers 
game in а way that offends EPA's idea 
of fair play. One foreign manufacturer's 
data fleet was disqualified when a rou- 
tine sampling showed synthetic oil in the 
crankcase. As you know, producers of 
synthetic oil have been claiming a four- 
to five-percent improvement in fuel econ- 
omy just by switching to synthetic oil 
[PS, April '76]. No one is saying there 
is anything wrong with synthetics or with 
using them to improve your mileage, but 
EPA officials say their tests must show 
what the car can do as delivered by the 
manufacturer—and no maker at present 
is delivering cars with synthetic oil in 
the crankcase, nor do owner's manuals 
make any reference to synthetics. 


We've had many letters from readers 
telling about their experience with syn- 
thetic oil. Most were enthusiastic, but 
a few expressed disappointment for one 
reason or another. It has been almost 
two years since we ran our big feature 
on synthetics and we would like to hear 
from all of you who have switched to a 
synthetic oil. Write to me and tell me 
about your experience, which brand you 
use, which filter, whether you've noted 
an improvement in mpg, easier starting in 
cold weather, and anything else you 
think other readers would be interested 
in knowing. We won't be able to ac- 
knowledge the letters individually, but if 
enough useful information comes from 
this collective experience, we'll tell you 
about it in the pages of Popular Science. 


Home-size wind generators 


The man who designed our home-built 
wind generator [PS, Nov. '72] and the 
Gemini synchronous inverter [PS, Oct. 
75] heads a small company, Wind- 
works, Inc., which has recently been 
awarded a federal contract for $388,000 
to develop a wind generator for home 
use. Hans Meyer, Windworks president, 
says Windworks' job will be to design, 
build, and test a wing generator with 
29-foot-diameter blades capable of pro- 
ducing eight kilowatts of electrical pow- 
er in a 20-mph wind. Іп windier parts of 
the country, it could supply 70 to 90 per- 
cent of the electrical needs of the typi- 
cal home, according to Meyer. А GE 
report done under federal contract esti- 
mates a potential of 9.3 million users of 
small wind systems. 


Stirling engine 


As a candidate for powering the car of 
the future, the external-combustion Stir- 
ling engine has great promise jn theory, 
but some practical engineering problems 
stubbornly resist solution. Since the 
Stirling burns fuel outside the cylinder, 
almost any kind of fuel can be used, 
troublesome emissions are low, and very 
little noise results. In theory, the Stirling 
should burn fuel with very high efficien- 
cy; but according to experts addressing 
the 12th Intersociety Energy Conversion 
Engineering Conference, fuel economy is 
one of the major problems with research 


vehicles so far. Results of an ERDA/ 
Ford Motor program indicate that a 30- 
percent improvement in fuel economy 
would be needed for the engine to be 
competitive for use in 1985 and beyond. 
Experts are hopeful that this goal can 
be achieved with intensive engineering 
development, but high production costs 
may be the major drawback. ERDA (now 
the Department of Energy) is showing its 
faith in the ultimate future of the Stirling 
by laying out a timetable for its research 
and development covering the next six 
years. The target is 1983 for the manu- 
facturers to decide whether to produce 
a Stirling-cycle engine for passenger 
cars. Some authorities think that the 
main thing Stirling has going in its favor 
is the ability to burn alternate fuels. By 
the time it would be ready, petroleum 
products may be too scarce and valuable 
to burn in passenger cars. 


Fuel-economy labeling 


The Environmental Protection Agency 
(EPA) is trying again on those fuel- 
economy labels manufacturers are re- 
quired to put on new cars. It seems that 
too many customers take the labeled mpg 
figures at face value and assume that 
they are entitled to get the indicated 
mpg. The new labels will be less wordy 
and emphasize that the numbers are esti- 
mates and every driver will get different 
results because of how, where, and when 
he drives. 


Video discs 


The optical video disc described in our 
February '77 issue has been developed 
further to give a disc that will play a 
full-hour program through your home TV 
set. The earlier disc played a half hour 
using one side of the record; the new, 
thicker disc uses both sides. А release 
from Philips and MCA, Inc., developers 
of the system, says the present field tests 


will be extended to insure the perfor- 
mance and reliability of the improved 


system; the two firms will postpone mar- 
keting the system until the fall of 1978. 


AL I ет 
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Ram-win 


14 


floats, skims, and flies 


Zipping above the waves at 
90 mph, it saves fuel by 
flying on a cushion of air 


By BEN KOCIVAR 


When I first saw models and an early 
flying version of the ram-wing plane 
in Germany several years ago, I won- 
dered why they didn’t simply call it 
a flying boat. As the pictures on 
these pages show, it has a hull, it 
floats, it has an unusual wing, and it 
flies. But after talks with pilots and 
designers of the strange-looking 
craft, I learned that while it is in fact 
a flying boat, it also is something 
more. 

The ram-wing plane, or aerofoil 
boat, is designed to fly most efficient- 
ly close to the surface. Thus it takes 
advantage of a phenomenon called 
ground effect. Such a vehicle can 
move people and freight over water 
faster and cheaper than hydrofoil 
boats or surface-effect ships [PS, 
June 774 | using less fuel than high- 
flying aircraft. 


Land hopping 


Aerofoil boats can also fly over 
land areas where it is not economical 
to build expensive highways or rail 
systems; taxi Іп water like an ordi- 
nary displacement boat to maneuver 
at slow speeds in harbors; and plane 
at high speed, just touching the sur- 
face like a fast hydroplane. The lat- 
ter technique is useful when visibil- 
ity is poor, or when it might be nec- 
essary to make quicker stops than 
would be possible if the vehicle were 
airborne. Takeoff speed for the latest 
aerofoil design from West Germany 
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(the X-114) is 40 miles per hour and 

cruising speed in the ground-effect 
flight envelope is 90 mph. 

What makes it work? 

Every time an airplane takes off 
or lands, its wings build up dynamic 
air pressure between the plane and 
the earth’s surface, creating а 
ground effect. 'The plane rides on a 
cushion of higher-pressure air. For 
the aerofoil, this dramatically im- 
proves the lift-to-drag ratio by as 
much as 250 percent. As a result, 
ground-effect flying requires much 
less power than flying at altitudes 
above or out of ground effect. 
Ground-effect flight also takes much 
less power than trying to zip along 
rapidly on the water surface. 
Ground effect usually becomes evi- 
dent at altitudes of about half a 
plane's wingspan. Тһе most desir- 
able altitude, I was told, is about 
one-quarter the wingspan. 

Ground-effect flight is not a new 
idea. A theoretical study of the con- 
cept was developed as early as 1921. 
And some conventional planes have 
actually flown with ground effect, at 
least some of the time. For example, 
I recall flying seaplanes over the 
Hudson River with the floats barely 
off the surface. I would start with 
power settings that permitted me to 
make very slow descents from alti- 
tude toward the water. Then, as I 
got into the denser air or the ground 
effect created by the wing close to 
the surface, the plane would keep 
flying effortlessly, never actually 
touching the water. It was an in- 
credible floating kind of ride. 


Extending range 
In the 1930's, Lufthansa pilots 


flying over the South Atlantic 
cruised long distances in this surface 
effect only a few feet above the wa- 
ter. They not only doubled their 
range but also gave their passengers 
an extremely smooth flight. During 
the war, crippled planes used this 
technique to stretch their remaining 
fuel and get back safely when their 
engines could not put out enough 
power to fly at altitude. 

Hanno Fischer, a designer and 
test pilot for Rhein-Flugzeugbau 
GMBH who helped build and has 
flown the newest aerofoil boat, the 
X-114, told me the craft has a lift- 
to-drag ratio (L/D) of eight in free 
flight. This improves to 20 near the 
ground. Eventually he hopes to 
achieve 25. 

What does this mean in compari- 
son with conventional power planes? 
"It means we can fly a 3000-pound 
craft at 70 mph in ground effect 
with only a 70-hp engine," says 
Fischer. A comparable conventional 
plane, such as the Grumman Ameri- 
can two-seater Traveler, weighs 
about 2000 pounds and requires a 
150-hp engine for free flight at about 
140 mph. Quite a power difference. 
And quite an additional fuel re- 
quirement. 


First aerofoil 


The career of Dr. Alexander M. 
Lippisch, who died in Iowa, was 
long and varied. Born in Munich in 
1894, he helped design zeppelins, 
innovative sailplanes, and tailless 
supersonic delta-wing planes. He 
led the team that developed the 
rocket-powered Me-163B, the fast- 
est military plane in World War II. 


Continued 


Hovercraft-like plane has а reversed- 
delta wing (diagram) with a shallow 
cavity beneath it that provides ground- 
effect lift at very low heights. Air cushion 
created during flight enables the X-114 
to skim economically only a few feet 
above land or water. І can leap over low- 
lying obstacles and also fly like а conven- 
tional plane. А pusher prop gives it a 
cruise speed of 90 mph, with a 1200- 
mile range. The experimental craft was 
made in Germany by Rhein-Flugzeugbau. 
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X-114 flyer: "To jump over а ship, the pilot only has to pull back on the 


After the war Lippisch worked for 
the U.S. Air Force and Navy. In 
1959, when he was with Collins Hy- 
drodynamic Laboratory at Cedar 
Rapids, Iowa, he started developing 
and flew his first aerofoil boat, the 
X-112. He conceived it as an “аего- 
dynamic surface-effect, or ram-wing, 
vehicle," and considered it the best 
solution for a general-purpose medi- 
um-speed transport over waterways. 
In 1967, the West German Defense 
Department became interested and 
awarded contracts for further de- 
velopment. This resulted in the X- 
113 single-seater and the present 
X-114, a 40-foot-long seven-seater 
with a 22-foot wingspan. Current de- 
velopment is being done by Rhein- 
Flugzeugbau, an affiliate of VFW- 
Fokker, the same company that is 
developing the Wankel-powered 
Fanliner апа  Fantrainer [Р5, 
March |. 

I learned some intriguing things 
about this unusual machine from 
technical papers and_ interviews 
with German pilots and engineers 
who have flown the plane. 

The delta-wing design of the Lip- 
pisch aerofoil is most unusual; un- 
like other delta-wing planes, this 
one uses the straight side of the tri- 
angle as the leading edge, while the 
other triangle sides taper to the fu- 
selage in the rear. Also, the wings 
droop dramatically, with float pods 
terminating the wing tips. 

“The reverse delta shape does sev- 
eral things,” said Hanno Fischer. 
"Most important, it provides longi- 
tudinal stability. On conventional 
wings the center of pressure | which 
provides lift | shifts forward from 45 
percent of the chord [ог cross sec- 
tion] when the wing is in ground 
effect to 25 percent at higher alti- 
tudes. 'This shift prohibits practical 
use of the ram-wing principle for 
surface-effect vehicles. Тһе reverse 
delta with negative dihedral | droop | 
avoids this shift." 

Flying high 

I had heard that the earlier X-113 
had flown not only in ground effect 
but also at altitudes of up to 2000 
feet. How does it get this kind of 
power? 

According to Fischer, the aerofoil 
needs more power to take off from 
the water and overcome water drag 
than it needs to maintain flight just 
above the water. For normal flight, 
the engine is throttled back to con- 
serve fuel. Because it has this extra 
power to get off the water it can also 
hop up over obstacles such as built- 
up land areas, low mountains, snow, 
mud, ice—or ships. 
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“То jump over a ship, the pilot 
only has to pull back on the control 
wheel," says Fischer. "It can hop 
66 feet high without trouble. Then 
you just level out and let it settle 
back automatically to its former al- 
titude close to the water." 

Flying at altitude, of course, re- 
quires additional power—and the 
loss of fuel conservation. 

Тһе reverse-delta shape and nega- 
tive dihedral give other benefits, 
too. When the boat is in the water, 
only the small trailing tip of the 
wing is immersed. This creates much 
less drag than a conventional delta 
platform in which the whole trailing 
edge of the wing would be in the 
water. At the same time, the nega- 
tive dihedral makes an immediate 
“air tunnel” under the wing that 
gives lift as soon as forward motion 
begins during takeoff. 

The compact delta shape also pro- 
vides structural advantages. Nor- 
mally, good lift-to-drag ratios are 
best obtained by long slender wings 
like those of high-performance gli- 
ders. However, as lift increases, so 
does induced drag. Because the aero- 
foil is used in denser ground effect, 
much of the lift is provided by 
“pressing” on the ground. This lift, 
about 35 percent of the total, pays 
no penalty in induced drag. 


Lighter wing 


As a result, the aerofoil wing can 
be a relatively narrow, compact, 
stronger, and lighter wing providing 
more lift with less power. 

Fischer described another inter- 
esting advantage. The aerofoil is 
absolutely stable. Once the correct 
altitude has been established, the 
craft holds altitude automatically— 
it can be flown hands off. To make 
landings, a pilot just reduces power 
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Navy cargo vehicle would rotate the 
back of its turbofan engines down 30 de- 
grees during takeoff. As it developed for- 


and the plane comes down and 
flares (levels off) automatically. 
The aerofoil is amphibious. Re- 
tractable landing gears fold back 
into the wing-tip floats. Тһеве сап 
be lowered one at a time to help 
make turns when the craft is afloat 
on the water. There is also a tail 
wheel. Тһеге are no water rudders. 
The ducted-fan, 200-hp recipro- 
cating engine of the X-114 has a re- 
versible-pitch prop. Thus the craft 
can be braked or even moved back- 
wards when it is on the water. 
Flight controls are conventional, 
with dual control wheels and rudder 
pedals. The instrument panel has 
one unusual item: An extremely 
sensitive radar altimeter can mea- 
sure altitude over average wave 
heights to within two inches. It can 
also be set to measure absolute 
height over the water surface. 


Winglet controls 


The plane has unusual small 
winglets that stick up at angles 
from the wing-tip floats. Although 
these look like the NASA winglets 
designed to reduce wingtip vortex 
[PS, Sept. ’76], they are actually 
the aileron controls used to make 
turns in flight. 

The X-114 is now being tested 
by the West German Navy in the 
Baltic Sea, near Kiel. Military in- 
terest, beyond straight research, is 
for possible use of the X-114 as a 
search-and-rescue craft. Тһе current 
research program is aimed at flying 
across the Baltic Sea, where 80 
percent of the waves are five feet 
high, Fischer told me. 

I also learned from Washington 
sources, who preferred not to be 
quoted, that although the U.S. 
Navy is presently pursuing no ma- 
jor active program, it is "keeping 
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ward motion, Lockheed-Georgia's 700- 
ton design-concept craft would be blown 
off the water much like a Hovercraft. 


craft's control wheel" 


Ocean-going surface-effect ship con- 
ceived by the Lippisch Research Corp. 


current" on the West German re- 
search as well as monitoring Soviet 
progress on very large multi-engine 
versions of the aerofoil boat. 


Russia's Ekranoplan 


Photos have appeared of early 
Soviet designs that look like exact 
copies of early Lippisch models. 
The Russians are also reportedly 
flying a large 10-engine, 500-ton ex- 
perimental "Ekranoplan." One au- 
thoritative source estimates that 
one version of the craft, designed 
for antisubmarine warfare, could fly 
350 mph at 25 to 50 feet over the 
water. 

A sketch of the Russian craft 
shows eight jet engines that are 
mounted on a stubby canard for- 
ward wing and aimed so that their 
jet blast hits the water and bounces 
back up under a big rear main 
wing. This creates a high-pressure 
area and provides lift similar to a 
Hovercraft's. 


Tuan 
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Russian craft gets lift from air bubble 
caused by jet blast bouncing off water 
beneath its main wings. Eight-engine 


would weigh 300 tons. Vehicle could 
carry freight and passengers at low cost 


Another intriguing design is by 
Lockheed-Georgia. It's a study for 
the Navy of a big four-engine tur- 
bofan-powered craft. Lockheed has 
been considering a machine that 
will weigh 1.4 million pounds, car- 
ry a 441,000-pound payload, and 
cruise 3.8 feet over the water sur- 
face at Mach 0.4 (about 300 mph). 

Тһе Lockheed proposal, pictured 
on these pages, is for a huge logis- 
tics vehicle to transport large 
amounts of cargo long distances at 
speeds much higher than those of 
conventional surface transportation. 
This design is for a craft 238 feet 
long with a wingspan of 108 feet. I 
was told that no models or smaller 
versions have yet been made. 


The future? 


Dr. Lippisch proposed three pos- 
sible future types of aerofoil boats: 
e Small vehicles for sport, recre- 
ation, and inland transport missions 
on rivers and lakes. These would be 
AVIATION WEEK & SPACE TECHNOLOGY 


aircraft was reportedly tested in 1974; 
newest versions, suitable for antisub- 
marine warfare, may go 350 mph. 


and at speeds several times higher than 
those of conventional shipping. 


one-half to three tons in weight and 
cruise 60 to 100 mph. 

e Medium-size aerofoil boats 
that would weigh up to 50 tons and 
cruise at 200 mph. 

Ф Large ocean-going versions of 
the ram-wing type that could be 
1000 tons or more. He predicted 
that these would not be able to fly 
high out of ground effect, but could 
rise to at least half their wingspan. 
This would enable them to fly over 
high waves and small obstacles. 
Their cruising speeds would be 
about 350 mph. 

Military uses of these craft could 
include fast patrol boats, antisub- 
marine craft, troop carriers, or land- 


ing craft. 


How about civilian uses? 

Originally, the — ground-effect 
plane was proposed for relatively 
undeveloped areas. In the few short 
years since Dr. Lippisch got his 
project off the water, however, we 
have run head-on into the energy 
and fuel crisis. 


Stretching fuel 


The supersonic Concorde is run- 
ning into serious opposition because 
it uses a lot of fuel per passenger— 
even though it saves considerable 
chunks of time. Airline companies 
and aircraft manufacturers аге 
worried about the rising prices of 
fossil fuels and are hoping for 
fuel-saving designs and engines. It 
is no secret that the aerofoil con- 
cept has been on the back burner 
for several years. With the obvious 
need to stretch the world’s limited 
fuel reserves, however, this concept 
of going farther on less fuel by fly- 
ing closer to the ground may soon 
get more urgent consideration by 
aircraft designers. 
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Swing-beam 


crank system quiets 


opposed- 


A balanced-force crank cuts 
noise and vibration while 
smoothing output torque 


By DAVID SCOTT 

SLOUGH, ENGLAND 
Can a diesel be as quiet as a gas 
engine? Yes—with a radical break 
from orthodox designs. 

That's the strong view of Donald 
Tryhorn, manager of the research 
group at the engineering firm of 
Armstrong Whitworth & Co., Ltd., 
of Slough, near London. And he's 
aiming to prove it. 

“We have a completely new lay- 
out, but one using conventional 
parts," he told me. “It’s a swing- 
beam, opposed-piston two-stroke 
with extremely low noise and vibra- 
tion, smooth output torque, low 
emissions, and also the potential for 
quite an efficient power-to-weight 
ratio." 

He adds that, after ignition, the 
compression ratio can be lowered 
for optimum performance. Cooling 
is dead easy—so easy, in fact, that 
it may even be possible to eliminate 
the ubiquitous, noisy, power-eating 
fan. 

The heart of this exciting engine 
is a balanced-force crank system 
that absorbs all the high-pressure 
forces and virtually eliminates char- 
acteristic diesel knock. It leaves the 
crankcase as merely an unloaded 
oil-holding box and not—as is usu- 
ally the case—a sounding board for 
combustion noise. Like most clever 
ideas, this one is beautifully simple 
and logical. 


One cylinder, two pistons 


The combustion chamber in this 
design is formed between two op- 
posed pistons in one horizontal cyl- 
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Swing beams linked to opposed pistons 
in this diesel are pivoted at the bottom 
and connected at midpoint to con rods 


inder: There’s no cylinder head to 
contain explosion forces. Even 
though such open-chamber designs 
are already in use, this one gets 
the power out in a unique way that 
licks a host of mechanical problems 
and has certain other advantages 
as well. 

As can be seen in the drawing, 
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that balance load on crankshaft, reduce 
noise transmission. Short links to pistons 
compensate for arc of beam swing. 


the paired pistons are linked 
to the top ends of parallel vertical 
beams that pivot at their lower 
ends. 

Connecting rods are joined 
between the midpoint of each beam 
and the crankshaft, which is cen- 
tered on a line between the two 
small-end bearings. A single rod on 
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Experimental 475-cc single-cylinder diesel engine has гип 
over 400 hours on its test bed at Slough, delivering 20 hp 
continuously, 26 hp at peak. Here the author finger-checks the 
prototype for vibration, finds it surprisingly low. 


one side is flanked by a lighter 
pair on the other. Combustion loads 
applied through the beams are 
therefore diametrically opposed and 
totally balanced. 

Since the crankshaft itself does 
no more than transmit torque, its 
main bearings are very lightly 
loaded. As a result, little noise 
reaches the supporting casing that 
normally acts as a noise box. Be- 
cause of the lever action, the crank 
has half the throw of the piston 
stroke and can be a stubby, cam- 
like unit with large, closely spaced 
pins having substantial overlap for 
strength. 

Still other solid benefits are de- 
rived from this crafty geometry. 
Compression ratio can be varied 
just by slightly rotating the beams, 
which pivot on eccentric bearings. 
Thus the diesel can be started at 
the high 20:1 ratio needed for in- 
itial fuel ignition, then dropped to 
about 13:1 to reduce emissions, 
friction losses, and stress on work- 
ing parts. 

The change is automatic, con- 
trolled by а spring-tensioned 
toothed belt looped between pulleys 
on the two eccentric shafts. After 
the engine starts, the one-way 
torque pressure of the beams 
against the eccentrics drags the 
belt around against its retaining 
spring, shifting the fulcrums to 
widen piston spacing at top dead 
center (TDC). 


More time for better burn 


Extra combustion time during 
the critical burn period is a hidden 


bonus of the crank layout. This is 
because piston TDC occurs at bot- 
tom dead center (BDC) of the 
crank. At this point, crankpin mo- 
tion around piston TDC is sub- 
tracted from the straightening 
movement of the connecting rod, in- 
stead of being added to it as in con- 
ventional engines. Reversing the 
usual action slows piston travel 
around this point, resulting in more 
complete combustion and further 
reducing emissions. 

Smooth operation is also рго- 
vided by the inertia of the heavy 
swing beams. They absorb half the 
explosion force as they're acceler- 
ated to engine speed, then return 
this energy to the crankshaft on 
the following inward stroke when 
there would normally be no torque 
delivery. These masses act like а 
reciprocating flywheel, making it 
possible to use a rotary one of light- 
er weight. 

"Because of this," Tryhorn ex- 
plains, “torque fluctuations with just 
a single cylinder are comparable to 
those of a four-cylinder four-stroke 
engine. À small one-cylinder in- 
dustrial engine becomes a practical 
proposition. And a multi-cylinder 
automotive unit would require a 
less robust transmission than is 
needed for conventional diesel en- 
gines." 

Cooling the engine is simple— 
there's no cylinder head, and the 
only hot area is the short combus- 
tion space in the central portion of 
the cylinder liner. Very little water 
is needed, and Tryhorn believes 
that, in a vehicle, the cooling fan 
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Machined largely from solid metal, the test engine's 240-Ib. 
weight could be greatly reduced in production. Toothed belt 
drives fuel-injection pump. Compressed air is used for scav- 
enging, but engine-driven blower is planned for later models. 


could be eliminated entirely. Тһе 
heater matrix might even serve as 
the radiator, with exhausted air by- 
passed to the atmosphere when in- 
ternal engine heating wasn’t need- 
ed. 

After more than 400 test-bed 
hours, a 475-сс (29 cubic inch) 
single-cylinder prototype has de- 
livered sustained output of 20 hp 
at around 3000 rpm. It reached a 
peak of 26 hp at well below the 
4000-rpm design speed—a very re- 
spectable figure for the displace- 
ment, particularly from a first-born 
experimental unit. Refinements in 
subsequent models may well im- 
prove on this performance. 

At present, the two-stroke is 
scavenged by compressed air from 
an external supply, but a suitable 
engine-driven blower is being pre- 
pared. 


Where to now? 


Armstrong Whitworth is now 
building an improved prototype of 
the same capacity, but three- and 
four-cylinder versions are already 
on the drawing board. The four- 
cylinder—with two-liter (122 cubic 
inch) displacement—has a calcu- 
lated output of 70 to 90 hp, depend- 
ing on emission requirements. 'The 
low noise level and smoothness of 
this diesel could make it a winner 
for cars and trucks, and Tryhorn 
expects to be talking soon to en- 
gine manufacturers. If global pres- 
sures for economy and clean air 
keep up, he believes, his swing- 
beam crank system could be on the 
road in the next decade. 
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to detect cancer 


Damadian’s 
supermagnet 


How he hopes fo use it 


A physician thinks a 
physicist's tool—nuclear 
magnetic resonance— 
can make cancer cells 
broadcast their presence 


By SUSAN RENNER-SMITH 


Dr. Raymond Damadian jabbed his 
finger at the diagram he'd just 
drawn, then leaned forward intently. 
"What you should realize," he said, 
motioning toward his lab, “іс that 
you're on the threshold of a new 
era—the age of electronic medicine." 

When I first entered Damadian's 
laboratory in Brooklyn's Downstate 
Medical Center, it looked unlike any 
medical research lab Га ever seen. 
There were familiar notes—the beep- 
ing and thumping of intricate ma- 
chines, the squeaking of caged mice, 
the hum of electronic instruments. 
But some of the equipment looked 
out of place. I spotted a welder's 
torch, a router, and a drafting table 
piled high with blueprints. 

Dominating the scene was an im- 
pressive structure: a six-foot-high 
gleaming metallic hoop. Damadian 
grinned with pride as he pointed to 
it. “That,” he said, “is our human 
magnet. It’s superconducting, with a 
1000-gauss field, and a bore large 
enough to hold a man. It’s taken us 
a year to build.” 

The magnet explains the machine- 
shop look of Damadian’s lab. A 
medical doctor with degrees in math 
and physics, Damadian is also a self- 
taught engineer, computer program- 
mer, and machinist. He needs all 
these skills to pursue his goal. For 
Damadian wants to prove that a 
physicist’s tool—nuclear magnetic 
resonance (NMR) —can detect, and 
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maybe treat, human cancer [PS, 
Mar. "78 |]. 

“With NMR, the body's own nat- 
ural elements can be made to give 
off radio signals," he said. “Then 
each atom becomes a tiny atomic 
radio transmitter, broadcasting its 
situation to the world, and telling 
what's going on in the chemical 
world deep inside the tissues. 

“The beauty is," he added, “that 
the technique is non-invasive. You 
don't need surgery or X-rays. The 
RF signals are like the radio, ТУ, 
and other broadcast signals we're 
constantly exposed to." 

Until Damadian came along, 
NMR was used mainly to analyze 
organic compounds. Many experts 
were skeptical of his ideas. 

To date, however, he's demon- 
strated that NMR can indeed detect 
differences between healthy tissues 
and some kinds of cancerous tissues. 
And he's shown that the technique 
can detect a tumor in a living ani- 
mal. But he's still working on suc- 
cessfully applying NMR to humans. 
One of his problems has been that 
the equipment available commer- 
cially is designed to analyze test- 
tube samples. So Damadian has had 
to design and build ММК equip- 
ment for analyzing live animals. 


How NMH works 


Physicists have long known that 
many atomic isotopes have “mag- 
netic nuclei." A magnetic field pulls 
at these tiny nuclear magnets, mak- 
ing them precess, or wobble, just as 
the force of gravity makes a spinning 
top wobble on its axis. Each of the 
nuclei wobbles at its own natural 
frequency—but this frequency de- 
pends on the strength of the mag- 
netic field. 

The field from Damadian's giant 


magnet separates the magnetic nu- 
clei into two or more groups, accord- 
ing to the energy they have. In hy- 
drogen, for example, a few nuclei 
have enough spin energy to oppose 
the field. These are in the higher 
energy state. But most of the nuclei 
are in a lower energy state, lined up 
in polarity with the field. 

"But I can feed these hydrogen 
nuclei in the lower state a burst of 
extra energy from a radio transmit- 
ter," Damadian said. “If the RF 
energy matches their natural fre- 
quency, they'll absorb that energy 
and resonate, just as a tuning fork 
resonates when excited by its nat- 
ural frequency." 

Тһе resonating nuclei now wobble 
more strongly. Тһе energy they ab- 
sorbed lets them reverse polarity 
and flip over to the higher energy 
state. But it's only a temporary pro- 
motion. Once the radio pulse is shut 
off, the nuclei stop resonating and 
flip back to the lower energy state. 
As they go, they beam back the radio 
energy they absorbed. Physicists 
can pick up that “atomic broadcast" 
with a radio receiver. 

The frequency at which each 
nucleus broadcasts varies according 
to the types of atoms in the molecule 

Continued 


Riding into the giant magnet's bore, 
Dr. Larry Minkoff wears a chest-fitting 
radio coil. It beams signals from the 
shielded cable into his body, where 
atoms absorb, then rebroadcast, them. 
Fed via computer to a TV screen (below, 
near right), the signals create a picture 
of a cross section of Minkoff's chest. At 
far right, comparison of peaks on oscil- 
loscope's traces of mouse muscle shows 
the difference in signals emitted by 
atoms in cancerous tissues. Such traces 
might lead to more effective treatment. 
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апа how closely they аге packed to- 
gether. These slight frequency 
changes make NMR an extremely 
useful tool. Over the past 20 years, 
physicists have identified the “call 
letters” of the magnetic nuclei in 
most molecular combinations. То- 
day, scientists can take almost any 
substance and use NMR to identify 
its atomic components. 

Because most of the elements that 
make up the body contain magnetic 
nuclei, Damadian is convinced that 
NMR has promise as a cancer-de- 
tection technique. 


Cancer’s wavelengths 


Pathologists know, of course, that 
cancer cells are different from nor- 
mal ones. One difference: Normal 
tissue is about 70 percent water; 
solid tumors are about 90 percent. 
And the water molecules in cancer 
cells move about more than those in 
normal cells. 

Knowing this, Damadian thought 
that the NMR signals broadcast by 
the hydrogen in normal and cancer 
cells should be different. At first, he 
tested his theory with standard 
NMR equipment. To generate the 
magnetic field, he used a supercon- 
ducting magnet. These magnets are 
wound with substances that have no 
electrical resistance when they’re 
cooled by liquid helium to near abso- 
lute zero (4 K). Superconducting 
magnets produce very stable fields, 
yet, once started, they consume no 
energy at all. 

To beam RF energy into the 
sample, Damadian used an NMR 
spectrometer. This sends a radio 
pulse through a coil wrapped around 
the sample. The nuclei in the sample 
absorb the energy and resonate. 
Then the pulse is cut off, and the 
nuclei give off a signal as they flip 
back to their original state. The coil 
picks up this signal and feeds it to 
amplifiers. The amplified signal 1s 
then fed to an oscilloscope. 

With this equipment, Damadian 
measured “relaxation time’’—the 
time it took the hydrogen broadcast 
from various animal tissues to fade. 
He found there was a difference. 
Cancerous tissues took longer than 
normal to release the energy. 

Next, Damadian began testing 
human tissues. In a paper published 
in the Proceedings of the National 
Academy of Sciences (April, 1974) 
he reported on his studies of 28 dif- 
ferent kinds of tumorous tissues. In 
all cases, the NMR signal was differ- 
ent for tumorous and normal tissues. 
Breast tumors, for example, had a 
relaxation time of 1.080 seconds, 
three times longer than the mean 
time for normal breast tissue, 0.367 
seconds. Cancerous lung tissues had 
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a mean relaxation time of 1.110 sec- 
onds, compared with a normal aver- 
age of 0.788 seconds. Since then, re- 
searchers all over the world have 
corroborated, and extended, his find- 
Ings. 

Damadian also experimented with 
a technique called continuous-wave 
NMR: Instead of sending a 100- 
microsecond pulse into the sample, 
he tunes a continuous НЕ signal 
through a small frequency band (for 
hydrogen, it's 24.1 to 24.2 MHz). 
Nuclei of the same element will res- 
onate at slightly different frequen- 
cies, depending on their molecular 
environment. So, as the signal for 


G G What you are seeing here 
is a record of signals from 
atoms deep within those 
tissues and organs 99 


a given element is tuned, a series of 
peaks appears on the oscilloscope. 

Such oscilloscope traces are like 
chemical fingerprints identifying the 
substance. Like the relaxation times, 
the spectra of cancer tissues are 
clearly different from those of norm- 
al tissues. 

To show me, Damadian flipped 
open his log book, and pointed to 
two osciloscope traces (see dia- 
gram). “Неге are the spectra of a 
normal muscle obtained by mv stu- 
dent, Jason Koutcher,” he said. “See 
those peaks? Each stands for a dif- 
ferent radio frequency resonated by 
various phosphate compounds in the 
muscle. Now look at the rhabdomyo- 
sarcoma (cancerous muscle) spec- 
tra." 

А few peaks were missing. “Сап- 
cer has altered the chemistry of that 
muscle," he said. *Do you realize 
what this means? Pathologists could 
use the spectra to dope out the ex- 
act chemistry of different tumors." 
Today, tumors are not chemically 
analyzed, but are identified visually, 
through microscopic analysis and 
comparison. Knowledge of the 
chemical abnormalities in a tumor 
might even lead to more effective 
treatments. Damadian pointed to 
the *B" (inorganic phosphate) peak 
in each tracing. “See, it’s changed 
position in the cancerous muscle," 
he said. "It's shifted 40 Hz. For the 
first time, we've identified a frequen- 
cy that's different in cancer tissue. 
We might be able to beam in de- 
structive radio signals at that can- 
cer alone. Healthy cells would be 


unharmed—they wouldn't absorb 
energy at that frequency." This is 
pure theory, of course; it hasn't been 
tried vet. 


Focusing the signal 


All of the results reported so far 
are based on tissue samples. When 
he first tried to detect cancer in an 
animal, Damadian ran into a major 
problem. Because animal tumors 
are embedded in normal tissues, the 
NMR signals were mixed. With 
standard equipment, it was impos- 
sible to get clear discrimination be- 
tween the tumors and the normal 
tissue surrounding it. 

So, Damadian dropped his test 
tubes and moved over to the drawing 
board ... and to the computer... 
and to the machine shop. He found 
а way to shape—thus focus—the 
magnetic field by adding specially 
designed RF and DC coils to the 
equipment. 

Damadian considers his field- 
focusing-NMR (FONAR) process 
a significant technological advance. 
“Youve got this small 8-mm spot in 
the center of the magnet's bore," he 
said. “Signals will come only from 
this spot. Any part of the anatomy 
outside the spot will give no signal." 

This means that Damadian can 
focus the NMR signal deep within a 
living sample, measure the relaxa- 
tion time of one tiny section, or pull 
a spectrum of its chemical makeup— 
all without signal interference from 
outside that tiny area. 

Тһе FONAR signal can be moni- 
tored on an oscilloscope—but it can 
also be displayed on a TV screen. 
In this application, the living sample 
is slowly rotated within the magnet's 
bore so that the FONAR spot can be 
focused on a cross section of its 
anatomy. Signals from the sample 
are relayed to a computer, which 
assigns a color code based on the 
amplitude of each signal. The color- 
coded signals are then displayed on 
the screen. 

“Tt’s as if you took a large salami, 
sliced it across, then took that slice 
out and looked down at the cut sur- 
face," Damadian said. He showed 
me a reproduction of the FONAR 
scan of a mouse's thorax. “This 
shows the images of organs at the 
level of the cross section. What you 
are seeing here is a record of signals 
from atoms deep within those tissues 
and organs." 

The video display could speed up 
detection of abnormal masses. *By 
monitoring the intensity of the hy- 
drogen signal coming from an ani- 
mal, Damadian explained, “were 
actually measuring the water con- 
tent of its tissues." If the scan re- 
veals a mass with an abnormally 


strong signal it might Бе a tumor. 
To find out, Damadian can return 
the FONAR spot to that mass, and 
use traditional NMR to identify its 
chemical makeup. 

The mouse picture Damadian 
showed me was the first evidence 
that this new process might be a 
cancer-detection tool. It showed a 
strong signal in the lung area—at the 
exact spot where a tumor had been 
surgically implanted in the mouse’s 
chest wall. 


Building a supermagnet 


Once he’d used FONAR on the 
mouse, Damadian wanted to try the 
process on humans. For this, he 
needed a much larger and more com- 
plex magnet. After hours at the com- 
puter and the drafting board, Dama- 
dian produced a design for a super- 
conducting magnet that met his re- 
quirements. It would have to be 
wound with incredible accuracy, 
and the windings would have to be 
connected without creating resis- 
tance-causing joints. To keep the 
liquid nitrogen and helium super- 
cold, huge vacuum cans would have 
to be built and sealed tight. 

But no commercial company 
made this kind of magnet. “So, we 
decided to build it ourselves,” 
Damadian said. “It’s been a mon- 
strous task,” he added ав he circled 


around the giant magnet, pointing 
out its components. “If I had to do 
it over again, I wouldn't." 

I asked if winding the magnet pre- 
sented any problems. Damadian's 
associates, Dr. Michael Goldsmith 
and Michael Stanford, groaned. 
They had worked 16-hour days for 
five weeks winding the big magnet, 
they informed me. 

The magnet took thirty miles of 
wire, so they also learned how to 
make superconducting joints be- 
tween the leads. “This is a Kold 
Weld,” Goldsmith told me as he 
lifted a small gadget from a shelf. 
“You simply butt the wire ends to- 
gether and clamp them in this press. 
Niobium-titanium wire has a 
unique property—it forms a strong 
mechanical bond when crushed to- 
gether.” 

Winding the magnet was just the 
first hurdle. To be superconducting, 
the magnet had to be cooled in a 
bath of liquid helium. Since helium 
at room temperature wants to be a 
gas, the crew had to build a giant 
sealed vessel to contain it. Called a 
Dewar, the vessel is actually a nest 
of three huge concentric donut- 
shaped cans. The liquid-helium can, 
with the magnet suspended in it, 18 
surrounded by a can of liquid nitro- 
gen that acts as insulation. A vac- 
uum can encloses the two. 


Damadian and his group design and 
build their own equipment, unlike most 
medical researchers. In the lab (left to 
right, top row), Damadian (left) and 
Minkoff discuss plans at the drafting 
table. Donning welding gear, Damadian 
prepares to fix a faulty seam in the mag- 
net. Next, he uses the Kold Weld device 
to butt-weld the magnet windings. 
Framed by the giant RF coil that failed 
(lower row), Damadian and Goldsmith 
discuss the next step. With the magnet 
finally operating, Damadian monitors 
the oscilloscope and points to signals 
from a sample within the magnet. 


To stop heat leaks and to hold the 
vacuum, every seam in every can 
had to be carefully welded. Again, 
the researchers had to learn from 
scratch. 

“My associate, Dr. Larry Міп- 
koff, did most of the welding,” said 
Damadian. Minkoff grinned at me. 
"I got help from the series you ran 
on welding" [PS, Осі., Nov., Dec. 
"6|, he said. “But the industrial 
welding rod we used had too much 
thermal conductivity. When we 
cooled down the Dewar, the joints 
cooled too fast, and cracked. We had 
to weld them all again.” 

Even the metals used for the cans, 
however, were porous, and air kept 
seeping into the vacuum. Tracking 
down the leaks took four months. 


Fat Жет аЙ a ЖЕЛТ 
[ Continued оп page 120 


DECEMBER 1977 | 79 


olar ponds 


-heat from a hole in the ground 


By ED NELSON 


Ohio State University's Professor 
Carl Nielsen, a craggy-looking plas- 
ma and nuclear physicist, has a new 
solar-heating system near his office 
on the Columbus campus. It com- 


Solar radiation, penetrating fresh and low-salt nonconvective 
layers, warms this pond's salty bottom layer. 
pumped through pipes receives and carries off stored heat. 


® Райн 


Photocells projecting from water surface are scanned by 
Nielsen, on catwalk. Wire-mesh fence 
ground could keep wind-blown debris from blocking sun's rays. 


Prof. Carl 
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bines collection and storage in one 
medium, and is about as uncompli- 
cated as you can get: a hole in the 
ground filled with salty water. 
Salt distribution is the key. Ordi- 
narily, ponds cannot act success- 
fully as heat reservoirs because con- 


Fresh water 
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vection currents continuously mix 
water, bringing warm water to the 
top, where heat is wastefully dis- 
sipated to the air. But the unequal 
distribution of salt in Nielsen’s 
pond—the salinity gradient—effec- 
tively damps convection currents. 


Nielsen, left, with an assistant, attempts to determine losses 
from insulated, above-ground heat-exchanger lines. He thinks 
they won't be significant in actual installation. 
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How? The bottom half of the pond 
contains about 20 percent salt by 
weight. The concentration gradu- 
ally decreases from the bottom up, 
until there is a thin cap of fresh 
water on top. Since each layer of 
water is heavier (because it is salt- 
ier) than the one above it, it resists 
moving upward even after it has 
been heated. Mixing of the layers is 
not, therefore, a significant problem, 
although about once a year the top- 
most layers need to be flushed out 
and salt added to the bottom. 

The ability of still-water salt- 
gradient ponds to receive and store 
solar energy has been known for 
some time. Scientific measurements 
of salt lakes, made in Hungary and 
elsewhere in the 19th century, 
showed that temperature increases 
with depth and salt concentration. 
A decade ago, scientists in Israel 
(where salt from the Dead Sea is 
cheaply available) investigated so- 
lar-pond technology, but gave it up 
as an uneconomical way to produce 
electricity or process heat. 

Professor Nielsen's 2100-square- 
foot pond is the first specifically de- 
signed to collect and store solar en- 
ergy to heat buildings. And last 
winter, one of the coldest in Ohio's 
history, heat from the pond, fed into 
a simple car radiator, did prevent 
freezeups in a campus shed. 

How does a salt pond store and 
give back the heat of the sun? Тһе 
fresh and low-salt upper layers 
allow solar radiation to reach and 
heat the salt-saturated storage 
layer, then act as insulators to 
keep most of the heat from reradi- 
ating to the surface. Except for 
minor leakage, the heat keeps ac- 


Lengths of floating plastic pipe were used on OSU's salt- 
gradient solar pond to suppress ripples that could cause mix- 
ing of fresh-water cap with saltier layers below. Catwalk gives 
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cumulating, until some is drawn 
off through heat-exchanger piping. 

Nielsen calculates that his pond 
should ultimately be able to hold 
a full winter’s heat for a Columbus- 
area house that has a floor area 
about equal to that of the pond’s 
surface. “In winter months, when it 
isn’t frozen,” he says, “our pond 
will get 40 million Btu. In summer 
we'll get 70 million or so.” Не esti- 
mates that a reasonably well-insu- 
lated house with 2000 square feet 
needs about 100 million Btu of heat 
a year. 

These expectations, however, are 
based on the assumption that solar 
input will raise bottom temperature 
to about 200° F by fall, and heat 
removal will cool it to about 100° F 
by spring. 

Last year, in its first full season 
of operation, the pond’s actual per- 
formance fell short of expectations 
because of biological and chemical 
problems, such as a heavy growth 
of algae, plus decaying oak and 
hickory leaves, that reduced radia- 
tion received at the bottom. An 
attempt to clear the murky water 
with copper sulfate led to further 
clouding (because of the slight 
alkalinity of water in the Colum- 
bus area). А little acid finally over- 
came the effects of these sun 
shields, but not before valuable test- 
ing—and heating—time was lost. 

Better experimental data should 
be forthcoming this winter. And 
more of it, too, because a second 
pond has since been built by John 
Schuette, a Columbus building con- 
tractor. He also got a late start on 
his  five-foot-deep, 25-by-75-foot 
pond, but he's convinced that he 


access for study of instruments and occasional flushing of top. 
During system's first winter of operation, heat from the pond 
prevented freezeup in exposed shed at upper left. 
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reduced his fuel bills last winter. 

Drawing heat from a solar pond 
is uncomplicated: Nielsen suggests 
that convection tends to keep the 
warmest water near the top of the 
storage (bottom-most) layer, mak- 
ing this the best location for a 
heat exchanger: Water pumped 
through a long, horizontal loop of 
pipe picks up heat from the sur- 
rounding hot salt solution. 

Single-home heating is ranked 
among the less-promising applica- 
tions for solar-pond technology, 
which pleases Nielsen. He thinks 
farmers may be among the first to 
find pond economics attractive be- 
cause they have the necessary un- 
shaded space; after that, housing 
clusters, where groups of perhaps 
10 homes might surround a single 
larger pond. 

Considering the rising costs of 
other forms of energy, the OSU pro- 
fessor thinks that practical applica- 
tions of pond-stored solar energy 
may not be far off. 
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John Schuette, first man to build a solar 
pond at home, checks salinity in his 
makeshift brine mixer before admittina 
progressively less-salty water layers. 
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A PICTURE ROUNDUP OF NEW PRODUCTS AND DEVELOPMENTS 


Plastic can 


Toss this plastic can in the 
incinerator and there's no 
pollution, says Akerlund & 
Rausin, its Swedish maker. 
The polypropylene container 
leaves only harmless carbon 
compounds when burned. Its 
rectangular shape saves 
space, and the pull-open lid 
won't cut fingers. 


First U.S.-made FWD minicar 
Dodge Omni is the first front-wheel-drive subcompact ever 
built in the U.S. Nine inches longer and 250 pounds heavier 
than the VW Rabbit, it has a 1.7-liter, four-cylinder 
engine with Chrysler's Electronic Lean Burn emission system. 
There are three interior trim grades. Automatic transmission 
and air conditioning are optional. Mileage and price will be 
competitive with Fiesta and Rabbit: about 34 mpg 
(combined highway/city) and a base price of about 

| 53700. Deliveries of the Omni and its twin—Plymouth 
Horizon—start next month. 


Radar detector Bike tent 

An alarm sounds and lights Campers can give their mo- 
flash when СТЕ Sylvania's tor bikes nighttime cover 
RWR-1000 detects antiper- with this dual-role tent. It 
sonnel radar, The portable covers an eight-by-seven-foot 
device warns troops before area, folds into a 24-inch- 
enemy radar detects them. long, 20-pound bundle. Bin- 
Details about signals—di- leys Camping Center (Ket- 
rection, frequency, pulse in- tering) Ltd., Victoria St., Ket- 
terval—appear on a display. tering, Northants, England. 
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Super fire truck 


Two 430-hp diesel engines 
accelerate this super-size air- 
port crash/rescue truck to 50 
mph in 35 seconds. The 66- 
ton trucks, made by Oshkosh 
Truck Corp., Oshkosh, Wis., 
have tanks holding up to 
6000 gallons and can pump 
2500 gallons a minute, 


Anti-dazzle device 


Bright lights often black out 
closed-circuit surveillance TV 
cameras. But an electronic 
Eclipser, plugged in between 
camera and monitor, converts 
light peaks to black spots 
(above), enabling cameras to 
adjust. Power-Optics, Fair- 
view Village, Pa. 19409. 


Easy-access F-15 
Like ruffled feathers, access 
covers on McDonnell Doug- 
las Corp.'s F-15 Eagle open 

for maintenance access. The 
185 access doors and panels 
cover 570 sq. ft., to make 
maintenance work faster and 
simpler. Most F-15 systems 

can be reached without a 

stepladder. 


Bike steering 

This hub-steering mechanism 
for big motorcycles elimi- 
nates the usual front-fork / 
handlebar design and makes 
large wraparound wind- 
shields possible. The hub 
pivots on a spindle carried 
on coil-sprung suspension 
arms. Difasio Motorcycles, 
Frome, Somerset, England. 


Water heater 


Fill the Solar Wunder with 
water or beverages and let 
the sun heat the liquid. Wa- 
ter reaches 120” F in one to 
two hours, or boils with ex- 
tended exposure. Capacity: 
two gallons. Solar Works, 
Inc., 4817 1st Ave. S., Bir- 
mingham, Ala. 35222. 


Digital rope 

Jump rope or jogging? Ten 
minutes with a rope equals 
30 minutes of jogging, says 
Dynamic Classics, Ltd. Its 
new jump rope has a digital 
counter to record your pro- 
gress. Ball-bearing handles 
keep the rope tangle-free. The 
Digital Jump Rope is $9.95 
in stores. 
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Swivel light 


You can shed light on any 
subject with the Angle Beam 
six-volt lantern. Its 180-de- 
gree swivel head is mounted 
on a movable extension arm. 
A separate switch converts 
the searchlight to an emer- 
gency flasher. $10. Ashflash 
Corp., 1151 Woodward Ave., 
S. Norwalk, Conn. 06856. 
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Convenient copier 
No more stealing time to 
copy personal papers on your 
office machine—3M's desk- 
top home copier works off 
120V current, weighs six Ibs. 
It needs no chemicals, but the 
two-step process does re- 
quire 3IM's heat-sensitive pa- 
per. Copies cost less than 
12€; model 149 is $100. 
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Computer guide 
for tourists 


An electronic route-finder 
gives precise directions to 
travelers in Hamburg, Ger- 
many. Punching out a code 
number for your destination 
actuates a microprocessor. 
This plots the most direct 
route via the city's public 
transport system, which in- 
cludes subways, buses, 
streetcars, ferries, and sub- 
urban trains. The computer 
then delivers a guide sheet 
that shows the best route 
and notes schedules, inter- 
changes, and fares. А similar 
machine at the main rail sta- 
tion in Munich plots train 
routes to 300 European cities. 
The printout shown here gives 
the Munich-London route. 


Pressure tester 
Efficiency-minded players 
can quickly sort a pile of 
balls with the Tennis Ball 
Tester. Push it down on a 
ball and the scale shows the 
ball's pressure, indicating 
whether it's good, usable for 
practice only, or dead. It's 
$11. Welpro, Box 1837, 
South Bend, Ind. 46634. 


Multi-purpose 
Sea-gointg copter 

A versatile helicopter, Si- 
korsky Aircraft's new LAMPS 
(light airborne multi-pur- 
pose system) copter was de- 
veloped as a transport for 
the U.S. Army. Modified for 
Navy use, the chopper will 
carry avionics and weapons 
needed for antisubmarine 
and anti-cruise-missile war- 
fare. It can also be used for 
search-and-rescue missions 
and medical evacuations. 
The twin-turbine-powered 
chopper has a four-bladed, ti- 
tanium-and-fiberglass rotor 
53 ft. 8 іп, across. 115 graph- 
ite-composite tail rotor is 

11 ft. across. 


Nhats New 
IN BOATING 


BY SUSAN RENNER-SMITH 


Rotary bilge pump 

"Easily pumps 40 to БО арт,” reports a PS staff member 
after testing the GP-5 positive-displacement pump. The unit 
tested needed priming, but newer models are self-priming up 
to five ft., with a two-in. suction hose. The pump has ап 
anodized, cast-aluminum housing; stainless-steel shafts, 
impellers, and gears; and self-lubricating bearings. The rotary 
crank makes hand-pumping easy. Or you can power it with 

a 14-hp electric drill. With power, the pump delivers about 
110 gpm, says Assoc. Marketing, Box 816, Upland, Calif. 
91786. Price: $250. 


Pan leveler 


Galley slaves can cut down 
on clean-up time with 
Cruisin’ Culinary. The 
chrome oven rack has a 360° 
gimbals assembly for spill- 
proof cooking. Fits 12"-by- 
12" ovens; adjusts to 22" 
wide. Rack and two pans are 
$31.15 from Multi-Mart, Box 
8033, Redwood, City, Calif. 


Lifeline 

Hurl the reusable Emergency 
Life Line and it pays out 131 
ft. of floating plastic line. 
The plastic container will fly 
75 ft. and has built-in buoy- 
ancy, You can repack the 
line in about 10 minutes, 
says the maker (Balcan Ltd., 
41 Witham Rd., Woodhall 
Spa, Lincolnshire, England). 


Sturdy sailer 
with a classic air 


Inspired by North Sea fish- 
ing boats, the Skipper 20's 
hull has the look of planking, 
but is constructed of sturdy 
fiberglass. Teak trim adds 
to the seaworthy look, as do 
the bowsprit, laminated wood 
tiller, and oval ports—all 
standard equipment. Six-ft.- 
long cockpit seats make for 
comfortable day-sailing; at 
night, the cabin sleeps four 
adults. A small stowage 
compartment in the stern 
accepts a small inboard or 
can be fitted with an out- 
board motor well. The 20-ft. 
double-ender is $5000 from 
Southern Sails, Inc., 12480- 
44 St. N., Clearwater, Fla. 
33520. 


Remote hoist 


Want to raise anchor without 
rising? Tug on the rope and 
Anchor Hoist's contoured 
base guides the line into a 
toothed cam that locks it in 
place. Ready to drop anchor? 
A sharp pull on the rope 
releases it. Price: $7.50. 
Bremer Co., Box 100, Elkhart 
Lake, Wis. 53020. 


Autopilot 


Compact and portable, the 
12-Ib. VT-7 autopilot mounts 
to the wheel with one nut. 
Linear motion from the 
vertical steel tube drives a 
sprocket to turn the wheel. 
The VT-7 works for sailboats 
to 45 ft. Electro-Mechanical 
Prod., Box 330778, Miami, 
Fla. 33133. $649. 
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BY R. L. STEPLER 


Accessories for socket wrenches 


The Gripall socket (left) adjusts to fit hexagonal bolts and 
nuts from 344°" (10 mm) to 1-14” (29 mm). The 
stainless-steel tool fits standard 7” (13 mm) square 
ratchet-socket drive handles. Price: $25. If that bolt or 

nut's in a cramped spot, the Flex extension (right) can 
provide easier access. This 8' -long device consists of 
connected steel flex joints with a protective outer shield. 

It's designed for conventional ratchet-socket or air-impact 
wrenches with $$" (10 mm) ог 1%” square drives. Price: $17. 
Williamson, 519 Garfield Dr., Cherry Hill, N.J. 08003. 
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Shop vac 


Made of polystyrene and 
ABS, Maxi-Vac holds eight 
gallons dry ог 31% gallons 
wet. A 1.1-hp motor powers 
the rig, which rolls on four 
casters. Price of the model 
6012, including accessories 
shown, is $50. Maxi-Vac, Box 
482, Palatine, Ill. 60067. 


Shadow finder 


Finding a shadow-free site 
for solar collectors should be 
easy with the Shadow Map- 
per, The device lets you track 
the sun's path throughout the 
year, Any object visible in the 
sight tube will cast a shadow 
at that location. $367. Camp- 
bell Engineering, 1302 Toney 
Dr., Huntsville, Ala. 35802. 


Nail pullers 

Stanley says its new 54” 
hex steel nail pullers have 
larger claws to ease extrac- 
tion of imbedded nails. 
Model 55-040 has 90° 
offset claw at one end, 
ripping chisel on other, 
costs $4.73. Model 55-035 
has 30° and 90% offset 
claws, costs $4.99. 


Drill bit 

Longer step configuration in 
6Bit let you drill 3/16", Va", 
5/16", 3$", 7/16", or 15" 
holes in wood, plastic, or 
sheet metal up to Зв” thick. 
The $7.95 bit fits V4" drills. 
It's by Unibit Corp., 102 S. 
Academy St., Wyoming, 
N.Y. 14591. 


Scrubber 


Put power into your scrub- 
bing chores with Disston's 
Scrubber. A rechargeable 
Powerpack, which fits six 
other Disston tools, provides 
the power. The tool comes 
with six brushes, sponge, 
and scouring pad. Price: 
with Powerpack, $40; 
without, $24. 


\Nhats New 
IN HOME 
IMPROVEMENT 


BY R. L. STEPLER 


Pivoting window 
Weather stripping on all 
four sides makes the 
H-Window exceptionally 
air- and water-tight, the 
maker claims. lt opens 
outward and pivots 180^ so 
you can wash windows from 
the inside. Norse Designs, 
4634 164th Ave. S.E., 
Issaquah, Wash. 98027. 


Wallboard 


Foil-back Sheetrock has a 
built-in vapor barrier: 
Kraft-backed aluminum foil 
is bonded to the back of 

the panel. That's to keep 
moisture inside the house 
spaces, and out of stud and 
joist spaces, says U.S. Gyp- 
sum (101 S. Wacker Dr., Chi- 
cago, 111. 60606). 


Wood stove 1 


Watch the flames dance be- 
hind HotBox's screen—or fit 
the solid steel door in 
place and use it as an air- 
tight stove. HotBox is made 
from 3/16" steel, measures 
30” wide, 28” high, 20" 
deep. It's $295. Boston 
Design Corp., 183 W. Can- 
ton St., Boston 02116. 


Wood stove 2 


View the fire thorugh the 
Pyrex glass door of the 
Belgian-made Efel—or fold 
the door for an open 
fireplace. The airtight end- 
loader burns wood or coal, 
has a grill for barbecuing. 
Price: $495. Southport 
Stoves, 248 Tolland St., 
East Hartford, Conn, 06108. 


Doorstop 


What's holding the door 
open? It's an Alnico 5 
permanent magnet with 
three pounds of holding 
power. А steel spring 
protects against damage. 
Price: $3.98. Maker: 
Magnetic Door Stop and 
Holder Co., 2404 38th Ave., 
Sacramento, Calif. 95822. 


Water saver 


The strong, tingling spray 

is still there, says the 

maker, but water flow of 
this shower head is only 
three gallons per minute, 
compared with conventional 
shower heads' seven to 16 
gpm. Price: $5.75. Water 
Saving Co., 1641 Third Ave., 
New York, N.Y. 10028. 


Clear plumbing 
Replace the clean-out plug 
in your plumbing with Clear- 
viewer for quick detection 
of water-system ailments. 
Add an aerator to build up 
bacteria in septic tank. 
Clearviewer: $40; with aera- 
tor: $100. From Plumber's 
Eye, Inc., River Rd., Marcy, 
N.Y. 13403. 
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ELECTRONICS 


BY WILLIAM J. HAWKINS 


Mini AM/ FM/TV Car finder 


Sling this eight-Ib. portable Push the button on the 
over your shoulder and you pocket transmitter (left), 
have it all—AM/FM music and the remote receiver in 
plus а 414-in.-diagonal your car blinks the head- | 
black-and-white TV. Model lights or blows the horn— 
| 521R from Webcor (Div. 50 you can instantly locate 
Leisurecraft Prod., Plain- your car in a large lot. It's 
view, N.Y.) runs on eight $59.95 from Tran Sonic, 12 
D cells. Antenna is built in; Farview Terrace, Paramus, 
car adaptor optional. $200. N.J. 07652. 


Digital scale 


Step up and be counted—to 
within two-tenths of a pound 
—on this new Heath bath- 
room scale. А battery-pow- 
ered electronic circuit 
measures and displays your 
weight in LED readouts. 

It's $99.95 in kit form 

from Heath Co., Benton 
Harbor, Mich. 49022. 


Volt tester 


Troubleshoot AC wiring with 
Mono-Probe—only one con- 
nection is necessary to de- 
tect 120, 240, or 480 УАС. 
An audible alarm and indi- 
cator checks switches, plugs, 
breakers, $39.95. Mono- 
Probe Corp., 5471 Hunting- 
ton Dr., Los Angeles, 

Calif. 90032. 
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Home computer See-through mike 
Want to learn about home Looking for a clear advan- 
computers? You can—by tage over other CB'ers when 
building one yourself. RCA you transmit? Use a noise- 
makes it easier with its cancelling power mike—and 
COSMAC VIP kit. Built-in this one from Telex can't 
programs and an instruction get much clearer. Its see- 
manual can teach you рго- through plastic case makes 
gramming in one evening. it a true conversation piece 
Tape recorder and video dis- in more ways than one. The 
play are optional. $275. Clear Case is $42.95. 
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FOR YOUR CAR 


BY RICH CEPPOS 


Reading lamp 

Map reading is easier with 
this flexible British interior 
lamp. The intensity level is 
adjustable, and the flexible 
brass tube fits almost any- 
where in your car's interior. 
Brown and Geeson Ltd., 
Selinas Lane, Dagenham, 
Essex RM8 1EA, England. 


Engine lift 


An adjustable engine lift 
makes installing or removing 
any American V-type engine 
а one-man job, claims J&J 
Mfg. Co., Box 5265, Lincoln, 
Neb. 68505. The unit bolts 
on in place of the carb; a 
hook from a block and tackle 
slips through the loop to lift 
the engine. Price: $39.95, 
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Personal plates 


Got something you want to 
tell the world? Stick it on 
your license-plate frame with 
the Custom Frame kit. It 
comes with a set of self-stick 
vinyl letters. White ABS 
plastic frame: $3.95. Chrome 
frame: $5.95. Royalmark, 
11782-18 Western Ave., 
Stanton, Calif. 90680. 


All-season tire 

You'll never need to change 
over to snow tires if you use 
Goodyear's new Tiempo all- 
season tires, says the maker. 
The Tiempo outperforms 
most radial winter tires on 
ice and snow, Goodyear 
claims, yet has the quietness 
and handling of its Polysteel 
radial in dry conditions. 


DAVE PARKER- SKIER | 


Extension hose 


No need to remove the 
luggage or tire cover to in- 
flate or check the pressure of 
a hard-to-reach spare—use an 
extension hose. Тһе four-foot 
hose is secured by a spring 
clip to the trunk floor. It's $5 
ppd. from Varsity Acces- 
sories Ltd., 2a South Parade, 
Oxford OX2 7YB, England. 


RV rack 

Going camping? Take your 
motorcycle, gas cans, and 
extra cargo along with the 
Hall-Rack, It bolts to your 
RV's frame so neither drilling 
nor welding is required, says 
Hall-Rack Corp., 304 N. 
Water St., Kent, Ohio 44240. 
Price: $150 for standard 
model, $250 for deluxe unit. 


Off-road beacon 


Lost in the wilds in your off- 
road vehicle? You'll be found 
more easily if you've in- 
stalled a Lite n' Rod strobe. 
Mounted on an eight-foot 
rod, it emits a 750,000- 
candlepower flash 80 times 

a minute. $59.95, Illuminated 
Products, Box 11930, Santa 
Ana, Calif. 92711. 
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Field tests reveal 
strange facts about 
locating your cars 


Use these patterns to help 
you buy and install the 
right CB antenna system 


By HERB FRIEDMAN 


Is there a best place to mount a CB 
antenna on your car? In theory, all 
mobile antennas are omnidirectional 
—they transmit equally well in all 
directions. But what happens when 
they are placed on or near a metal- 
lic surface such as your bumper, 
roof, cowl, or trunk lid? 

To find out, we did extensive field 
tests, carefully measuring signal 
strength in all directions from many 
different antennas mounted at vari- 
ous places on a car. The results—the 
transmission patterns you see—vary 
enormously, and can help you 
choose the right location for your 
CB antenna and the right type of an- 
tenna as well. 

Our mobile lab was located at 
least 200 feet from any obstruction 
that could possibly alter the results. 
Before each test, power levels and 
SWR (standing wave ratio) checks 
were made to assure equal levels of 
signal to each antenna. 

The resulting patterns represent 
what you would “see” if you were 
looking straight down on the an- 


CB antenna 


tenna. The car drawings show where 
the antenna was mounted for each 
test, and all patterns are drawn to 
scale for easy comparison. 

In general, the radiation patterns 
conformed to basic rules: The high- 
er the loading coil (antennas come 
with base, center, or top loading 
coil built in) and the greater the 
antenna height, the better the sig- 
nal. And the direction of the signal 
followed across the path of the most 
metal in the vehicle. 

Choosing the right location and 
the right antenna, however, depends 
on the type of communicating you 
do. If most of your CB communica- 
tions occur on the highway, look for 
patterns that beam the signal to the 
front and rear of the vehicle. For 
around town, however, a pattern 
with relatively equal strength in all 
directions is preferable. 

For maximum distance, look to 
the larger patterns, but be prepared 
to swap signal strength for an an- 
tenna of practical size. And for short 
communications, a relatively small 
antenna can be used—but pick a 
mounting location that produces the 
type of signal you can best use. 

Keep in mind that antenna quali- 
ty is not purely in its transmitted 
signal—also check how well it’s con- 


Pattern results: All patterns are drawn 
to scale for ready comparison. Inside cir- 
cle indicates antenna. Patterns 1 and 2 
are for a clip-on gutter-mount antenna 
when the signal is checked at ground 
level (1) as opposed to a signal re- 
ceived 25 feet in the air (2) to simulate 
a base-station reception. Antenna 3 is 
generally used as a reference antenna; 
it's a 108-inch steel whip mounted on 
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structed before you buy. 
the bumper. Patterns 4, 5, and 6 show 


the differences between loads and an- 
tenna lengths; all are mounted at the 
rear of the trunk lip, near the bumper. 
Patterns 7 through 11 are more omni- 
directional because of the centering of 
the antennas on the саг, А magnetic- 
mount antenna is used for patterns 12 
and 13. Signal ноши. is considerably 
lower. 
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By BARRY LOPEZ 
'TUALATIN, ORE. 


I've just come from a talk with Jim 
Keller and William Nickerson of 
Wood I Systems. They've begun 
production of an advanced wood 
I-beam that has great potential for 
reducing both heat loss and the 
amount of wood used in home con- 
struction. 

Wood I-beams have been around 
for a while, but to avoid shearing 
where the chords met the web, 
chords formerly had to be of expen- 
sive laminate construction. Keller 
and  Nickerson discovered that 
making longitudinal cuts in the 
chords at a 5? angle to hold the 
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plies of the plywood webbing (see 
drawing) would permit the use of 


standard lumber for the chords. 
This simple innovation made a 
just-as-strong wood I-beam that 
could be priced competitively with 
standard lumber, and be even 
cheaper in the larger dimensions. 
The I-beam design reduces by 
about half the amount of wood fiber 
needed to do the job and—equally 
important—permits use of small- 
diameter trees to create large-di- 
mension pieces. Also, says Wood I 
Systems, using the I-beam in place 
of conventional framing will cut 
overall heat loss in a house by 15 
percent. Space formerly occupied 
by wood fiber can be filled with ma- 


2x6 wall stud is shown above in pre- 
assembled wall section. Stud consists of 
ripped 2x4 widened to 6” by insertion 
of noncontinuous web of 34” plywood, 
Gaps can be stuffed with insulation. 


Drawings show 111%” joist І-Веат. 
Chords are Douglas fir/larch 2х3 5; web 
is three-ply 3%” plywood. Closeup photo 
of 20" |-Беат with 2x4 chord and five- 
ply web shows 5° splay where web joins. 


terials that have a higher R-factor. 
Other advantages? They’re much 
lighter. I picked up an 18-foot- 
long 20-inch header—the structural 
equivalent of an 18-foot 4-by-20— 
and walked off with it. And, though 
prices are not yet final, they are 
expected to be as much as one-third 
less than for dimension lumber. 
The International Conference of 
Building Officials (ICBO) has cer- 
tified the Nickerson-Keller I-beam 
as a replacement for solid 2x12, 
4x14, 4x16, 4x18, and 4x20 joists 
and headers. In the works are large 
headers and the wall stud above. 
Nickerson and Keller hope to 
have national distribution through 
franchised dealers in about a year. 
For further information, send a 
stamped, self-addressed envelope to 
Wood I Systems, 21235 S.W. 108th 
Ave., Tualatin, Ore. 97062. 


PS LEISURE HOME of the month 


Sun cot age 


for all seasons 


You enter this snug house down a dramatic corridor that 
starts as a canopied deck between house and garage. The 
corridor narrows to a low-ceilinged entry hall, then bursts 
into a sun-filled living room, with the view—whether 
lakefront or mountain vista—framed across the full width 
of the opposite wall. Flanking a massive fireplace, slid- 
ing glass doors lead onto a deck that runs the width of the 
house and back around to the entry. 

The living room also has a vaulted ceiling and an upper- 
level bridge that leads to a loft. The kitchen, below the 
loft, opens across its service counter to the living area. 
For economy, kitchen plumbing centers on the wall that’s 
common to the bathrooms; the water heater is in an ad- 
jacent utility room. The two skylights (shown above) 
bring sunlight to the bathrooms. The western-wood 
board siding is applied in a striking combination of verti- 
cal and diagonal.—Al Lees 


How to order your plans 

One set of detailed, professionally drawn plans for the Sun 
Cottage is $60; four sets (for building, financing, and obtain- 
ing permits) are $75. Plans will be reversed, side for side, for 
$12; building-materials list is $10; plumbing and wiring dia- 
grams are $5 each. Specify plan 916-1 for house with excavated 
basement, 916-1A without. Orders or inquiries to: Home Build- 
ing Plan Service, 2235 N.E. Sandy Blvd., Portland, Ore. 97232. 


| . | 
Е rj К d 
| 5 | Т 
| ind | те 
| GE 
| = | ‘a Ё 
A BF MA NN 
"T1 1 
(% 
if 
|. 
| 
| (ШЕ! 
| 
Ё | 
i 
р. 
шый шы 
"ій 
| 
| Ж. 
ТЕЕГИСУС 
| | W Ij, Г 
Рр "A 
n 
| 
1 
ТЕ 
n | (3 
j 
| 
1 
[| 
H | : mw | 
n 1 Е 7 
p! "Tam m | 
а 1 wk A | 
, IX 4 ЧУ], 
т 
Ia 
11 
| | 
] | 
L |. 
" | 


4 ай. жь ____ 2. Ы. Шал, жай ree 


вра „ГУ T 8 
s] ri 
Ё iia 
| 
J 
1 
| 
| 
| 
ЕШ г - p 
‘| = X E iT wh, 
ms ie le Ё Rt JC м 


1 
| 


DECEMBER 1977 | 93 


Vike "ТУ ” ini 
ЖЫГА 
| ure 
i f 


Offbeat 
new planes 


fromthe Paris Air Show 


POLISH AGRICULTURAL BIPLANE, PZL-MIELEC M-15 


TUNE 3 
4 1 


‘ISRAELI ARAVA 202 TURBOPROP STOL 


ҺЕ" 


Ву ВЕМ КОСІУАН 


Le BOURGET AIRPORT, PARIS 


Walk around the world’s newest and 
strangest agricultural aircraft and 
you face an incongruity. It’s a biplane 
and it’s powered by a jet engine. It 
comes from Poland. 

I got a good look at this strange 
craft and other intriguing designs at 
this year’s Paris Air Show. They are, 
to put it mildly, unusual. 

Don’t make jokes about Polish air- 
craft. Poland is now the main pro- 
ducer of agricultural planes and heli- 
copters for the Soviet-bloc nations. 
The giant jet-powered biplane is the 
PZL-Mielec M-15 (facing page), with a 
wingspan of more than 73 feet. It can 
carry almost 2% tons of spray and lay 
a swath 200 feet wide behind it as it 
flies, very low, at about 100 mph. 

Low-altitude flying, the pilot told 
me, is the reason for the biplane de- 
sign. It allows the big plane to bank 
and turn more safely at the end of 
each run. A single-wing design of the 


POLISH KAMOV Mi-2 Ж 
RIRLTOWERED HELICOPTER = 
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same wing area and lift would need a 
much greater span. A low-altitude 
turn could trip a wingtip. 

But why a jet engine for such a slow 
plane? “Don’t jet engines use more 
fuel?” I asked. 

“Yes,” was the reply. “But in East- 
ern European countries, kerosene is 
cheaper’ and more available than 
aviation gas. So the result is less cost.” 

The turbofan engine requires less 
maintenance than a big piston engine. 
It also causes less of the vibration 
that might fatigue airplane parts. 
The same engine is used in several 
other designs. That simplifies parts 
supply and maintenance. While the 
plane has a single pilot, a mechanic 
goes along on farm missions, which 
are often far from airport mainte- 
nance facilities. 

Chemicals, either liquid or dry, are 
carried in the two fat struts that con- 
nect the upper and lower wings. They 
are forced out of nozzles on the lower 
wings by compressed air from the jet 
engine’s first compressor stage. 
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In most ag planes, the pilot sits 
back of the engine and wing. But the 
pilot of this biplane is well forward, 
where visibility is excellent—and 
he is ahead of the chemicals. 

Another interesting Polish design, 
the M-18 Dromader (below), combines 
parts of American and Russian ag 
planes. It’s a 58-foot-wingspan mono- 
plane that uses the wing and cockpit 
of the Rockwell Thrush Commander 
and the 1000-hp engine and landing 
gear of the old Russian An-2 multi- 
purpose biplane. This big monoplane 
has the pilot protectively sealed in- 
side its rear cockpit. Wire cutters in 
front of the landing gear protect the 
plane from low power lines. A steel 
cable runs from the cockpit to the top 
of the tail fin so that, if the plane 
flies under any wires, they won't strip 
off the rudder. 

The improbable-looking Polish 
PZL jet-powered helicopter, the 
Kamov Mi-2 (bottom left), is also used 
for agricultural spraying. Hung on 

Continued 
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each side of the stubby fuselage, like 
wicker baskets on a burro, are two 
giant fiberglass hoppers that can 
carry 600 liters each and blow either 
liquid or powdered chemicals over a 
wide area, using the downwash of the 
rotor. The basic helicopter is also used 
for passenger transport and by the 
Soviet navy for antisubmarine work. 


From Israel 


The Israelis have added small wing- 
lets to the wingtips of their Arava 
202 STOL (short takeoff and landing) 
turboprop (shown on the first page). 
One of their young engineers told me 
that the winglets increase payload 
and/or range of this plane by about 
12 to 15 percent. The idea of using 
such winglets is also being explored 
by the U.S. Air Force and NASA to 
extend the range of military and 
civilian planes [see “Fuel-Saving 
Aircraft,” PS, бері. 76]. But it looks 
as though the Israelis will be the first 
to put them on production planes. 

The smallest plane I saw at the 
show is an ingenious 14-foot-wing- 
span French home-built design pow- 
ered by two McCulloch 195-сс Go-Kart 
motors. These develop all of 11 hp at 
7000 rpm. The craft was the second 
of its kind built. The first one lost a 
prop blade during flight. The result- 
ing vibration shook the engine off, but 
the pilot landed unharmed. 

The plane’s designer, Mich Colom- 
bian, an aeronautical engineer with 
Aerospatiale, calls it “Стісті,” French 
for “cricket.” He told me that he in- 
tends to market plans and possibly 
kits after he completes his research. 
The plane flies well, he says, cruis- 
ing at about 100 mph. 

A French manufacturer, Avions 
Robins, has built an unusual U.S.- 
designed home built, the Dyke Delta 


(below). This triangular-wing four- 
seater has the pilot sitting center 
in front and three passengers on 
a bench behind. With its 180-hp 
reciprocating engine it should be a 
cheap plane to make. Its wings are 
designed to come off easily so it can 
be towed or trailered home from the 
airfield. 

But flying a delta-wing plane is dif- 
ferent from piloting conventional 
types, and Robins wonders whether 
pilots with limited flying time, who 
are typically the ones to buy inexpen- 
sive planes, will have enough experi- 
ence to handle this unusual design. 

Test pilots tell me that delta de- 
signs fly very nose-high in takeoffs 
and landings and have a high sink 
rate at low speed, but they also do 
not stall or “drop out” abruptly at 
low speeds—which is what happens to 
most conventional-wing planes. The 
Concorde SST, for example, is re- 


putedly easier to land than a 707. 
Aerobatic planes 


Czech aerobatic-competition planes 
are traditional world leaders, and the 
Czechs have a new, trimmer single- 
seat version of the Zlin, the Z-50 
(top of facing page). This plane has a 
streamlined nonretractable spring- 
steel landing gear, like that used on 
Cessna planes. The canopy is a one- 
piece bubble. The Z-50 should be a 
tough competitor. 

The Russians also have a new aero- 
batic plane, the Yak 50 (bottom of 
facing page). Its design, with a radial 
engine, makes it look like a slightly 
updated World War II fighter. None- 
theless, the plane won this year’s in- 
ternational aerobatic competition. 

A new English idea in two-seat 
aerobatic trainers was shown to me by 
the designer, Desmond Norman. He 


was one of the founders of the com- 
pany that makes the famed Britton- , 
Norman STOL Islander and Trisland- 
er. Norman’s new design is the Fire- 
cracker (center of facing page), a tan- 
dem-seat prop-driven craft with a 
stubby 26-hp Lycoming engine. 

Norman calls his concept a “tech- 
nology-transfer program” and does 
not plan to manufacture the plane 
himself. The plane is intended for 
small countries that depend on for- 
eign aircraft industries for supplies. 
Norman offers a 5%-уеаг program for 
training in manufacturing and mar- 
keting within each country. In batch- 
es of 100, planes would cost an esti- 
mated $125,000 each. 

Whether or not this program will 
succeed, time will tell. It is, in a way, 
a small version of what has been going 
on in most European countries since 
World War II, where many military 
and civilian planes have been manu- 
factured and sold at a loss in order 
to help set up a basic aircraft-pro- 
duction industry and keep up local 
employment. The hope is that even- 
tually a profitable industry will de- 
velop. 

The plane is designed to be made 
without sophisticated manufacturing 
facilities. No costly presses or heat- 
treatment ovens are needed. About 85 
percent of the equipment that must 
be bought from outside sources, such 
as engine, tires, landing gear, brakes, 
and aluminum, is made in the U.S. 
Sounds like a nice concept for home- 
builts, too. 

I was particularly interested in Nor- 
man’s use of Hoerner wingtip design, 
the same basic wingtip design that is 
used on the Islander, which has no 
built-in wing dihedral. It has three 
effects: It provides the dihedral for 
natural stability; it has “washout” 


` ` CZECH ZLIN 2-50, AEROBATIC PLANE 


or twist downward, allowing the outer 
tip of the wing to stall after the cen- 
ter area. Result: The plane simply 
sinks straight down in a stall instead 
of falling off to one side or the other. 
Finally, the wingtip shape pushes the 
tip vortex out, in effect increasing the 
aspect ratio (wingspan to chord) of the 
wing, making for less drag in the 
stubby-winged plane and resulting in 
better low-speed performance. It does 
this by reducing the vortex caused by 
the mix of high pressure on the bot- 
tom side of the wing and low pres- 
sure on the top. The wingtips can 
also be designed as optional fuel tanks 
holding about 30 gallons each. 

All told, the Paris Air Show re- 
vealed exciting new developments on 
the European airplane scene. Europe 
doesn’t crank out the total numbers 
of planes that we do in the U.S., 
but it certainly doesn't lack novel 
ideas either. B 


ENGLISH FIRECRACKER, 
AEROBATIC TRAINER 


=.= 


RUSSIAN YAK50, AEROBATIC PLANE 
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Don't let their small size 
fool you—new designs 
make them a new breed 


By WILLIAM J. HAWKINS 


Sure, I’ve heard little speakers be- 
fore—10-buck “extension” types that 
sound as if I should get a nine-dollar 
refund. But now there’s a new breed 
of mini-speakers. They’re no longer 
cheap, but they’re not of poor quality, 
either. You get good, pleasant sound 
with low distortion—and from a box 
that’s as little as six inches high. 
These new speakers can solve the 
space problem when you're setting up 
a two- or four-channel system. And 
there’s a wide variety of price tags to 
choose from. 

The new speakers represent years of 
work by the manufacturers to redo 
basic speaker concepts. In the past, lit- 
tle speakers were plagued with distor- 
tion, low volume, and a poor fre- 
quency response that resulted in no 
bass reproduction and a “honky” mid- 
range. While nobody has changed the 
laws of physics to design the new 
minis, each maker has tackled the 
problems by using different hardware. 

Two separate methods, for example, 
are used to correct poor frequency 
response. Normally, any single speak- 
er will reproduce one set of frequen- 
' cies louder than another. To level off 
these ranges and produce a flat, non- 
honky sound, Advent uses a built-in 
electrical circuit. Called an RLC (re- 
sistor, inductor, capacitor) filter, it 
electrically boosts the volume of some 
frequencies while retarding others. 
The result is balanced volume across 
its audio range. 

Other makers have followed the 
idea introduced by Braun: separate 
speakers to reproduce each frequency 
range. While the Visonik 80 and a 
future Braun L 400 have a three-way 
system (woofer, midrange, and 
tweeter), most makers use an air- 
suspension midrange speaker for low- 
to-medium frequencies and a tweeter 
for high ones. And, as in larger speak- 
er designs, a crossover network (an 
electronic circuit) sends the right 
range of frequencies to each speaker 
for equal, flat reproduction. 

To get good audible bass response, 
large amounts of air must be moved. 
This presents little problem for large 
woofers since relatively small cone 
movements are amplified by their 
large surface area. 

To compensate for a small surface 
area, however, the minis use a heavy 
cone supported by a special suspen- 
sion to allow greater in-and-out 
movement. This movement, called ex- 
cursion, allows the speaker to move 


Not all small speakers are "minis." These, 
for example, are smaller than a book- 
shelf speaker, but you won't be ableto hold 


much larger volumes of air for its 
size. Because of the enclosure and 
other design trade-offs, however, the 
resulting bass response from the 
minis won't knock the nails out of the 
walls—but it sure beats anything 
ever coaxed out of a small box before. 

Distortion was another early prob- 
lem of little speakers. It can come 
directly from the speaker itself or 
from the enclosure that surrounds it. 
Better-quality speakers removed 
much of the unwanted noise, but the 
box required a face-lift. 

The thin, poorly designed walls of 
earlier speaker systems resonated— 
vibrated—when certain frequencies 
were produced by the speaker. To 
eliminate this, manufacturers used 
stronger materials and additional 
supports within the enclosure. 
Advent, for instance, uses extremely 
dense polystyrene plastic for the box 
walls and glued masonite supports to 
stiffen them further. Custom Craft 
uses hard walnut wood, and Visonik 
builds its larger speakers out of 
thick pressboard with a special out- 
side coating for appearance; its small- 
er model 50 uses a plastic surface. 


one in your hand. In rear is AR 18; below 
it, the Bose 301. At right is a Pioneer 60A; 
in front is Dynaco's D20XL. 


Braun, Radio Shack, and Lafayette 
use heavy-gauge aluminum. 


We listened 


So, what does all this get you? 
Ав a new class, these shoebox-size 
speakers produce remarkably pleas- 
ant, undistorted, balanced sound. 
They cannot, of course, handle as 
much volume or bass as more massive 
full-size speakers, but their clean, 
comfortable reproduction would cer- 
tainly satisfy most people. 

Ав with big speakers, each mini 
has its own unique color or tonal 
quality. You may like some better 
than others, so listen to each be- 
fore you buy. Prices vary enormous- 
ly; some are under $50, others well 
over $100 each. So be prepared for a 
long shopping day—you'll have many 
models to choose from. "BD 


MANUFACTURERS AND DISTRIBUTORS 


Acoustic Research, 10 American Dr., Norwood M 95 
Advent Corp., 195 Albany St., Cambrid 

Braun/Adcom, 114 E. 42nd St., N.Y. нын 

100 The Mountain Rd., Framingham M 01701. eee 
Craft, 819 5. Kraemer Blvd., Placentia СА 92670. Dynaco 
Inc., Box 88, Blackwood M 08012; Lafayette, 111 Jericho 
T pke., Syosset NY 11791; Radio Shack (Realistic), 2617 
W. 7th St., Fort Worth TX 76107, US Pioneer, 75 Oxford Ог., 
Moonachie NJ 07074; Visonik Inc., 1177 65th St., 
Oakland CA 94608. 
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By DAVID SCOTT 


The scene was Mallory Park race 
track. But there were no screaming 
race cars circulating around this 
famous English race course. This was 
the Shell Super-Mileage Contest— 
where slow was beautiful, and the 
target was not a checkered flag but 
a magical 1000 miles per imperial 
gallon (833 mpg by U.S. standards, 
to which all consumption figures 
given here have been converted). 
Built from junk parts by teams of 
students, the cars all had three un- 
sprung bicycle wheels. Most were 
powered by Honda 50-cc four-stroke 
moped engines with electric starters 
but no gear-shift transmissions. They 
daintily sipped 100-octane gas from 
tanks holding little more than an 
egg cup. Many showed real ingenuity. 
Some riders had deck-chair com- 
fort; others lay on back or stomach. 
Rules were simple. Contestants 
merely had to lap the track over a 
9.5-mile course at a minimum speed 
of 10 mph. Vehicles had to have at 
least three wheels, and be driven 
only by a heat engine. Batteries were 
allowed only for starting. Fuel tanks 
were precisely filled, before and after 
each run. 05 
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Winning 914-тра car was built by Cran- 
field Institute of Technology. Top photo 
shows car ready to go with driver in 
place. Cranfield students figured air drag 
was more critical than weight, so they 
enveloped machine and driver in a slip- 
pery fiberglass body reinforced with 
carbon fibers for thin-walled strength. 


The 50-cc engine has a homemade carb 
with no throttle. It always runs wide open 
for maximum efficiency during spurts. 
Fuel is precisely metered according to 
engine speed by a cunning diaphragm 
pump (above) operated by pressure 
pulses of intake manifold. Electric heater 
in intake manifold helps fuel vaporization. 


Hybrid machine from Tempere University, Finland, has both 
gas and steam engines. At 687 mpg it had third best gas mileage, 
but as a foreign guest it didn't formally compete. The dual- 
mode system has excelled in past Finnish economy competi- 
tions, where the course is longer and hillier than the English one. 
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Loughborough University of Technology went for rider comfort 
—and paid the price, with only 403 mpg. Lightened steel frame 
provides deck-chair seating, with footrests on front-wheel 
hub. Hand controls are conveniently placed. “Just to have 
completed the run was an achievement," said its designer. 


Ford rig did 635 mpg, for fourth best. Like several others in 
the contest, it is essentially a bicycle with an outrigged third 
wheel. Its engine is cocooned to retain heat during shutoff 
(the course is run with only spurts of power) when electric 
fuel pump stops flow to the carburetor. 


Pirelli did 542 mpg, helped by body envelope made of fabric 
stretched over a light space frame. Shell's own experience 
indicates that streamlining can be worth 200 mpg, even at 10 
mph. Accepted driving technique was to accelerate to about 
20 mph, then coast until more power was needed. 


Two-wheel steerer from Lucas Aerospace 
achieved 620 mpg, boasts sophisticated 
electronics. Minicomputer lets vehicle 
accelerate to 17 mph, then shuts down 
engine and restarts it when the coasting 
rate drops to a walking pace. Car's aver- 
age speed was 10.4 mph. Digital speed- 
ometer shows average speed during run. 


At a mere 400 mpg, Cambridge Uni- 
versity scored better in technology than 
performance. Feather-light chassis is built 
from honeycomb sandwich material used 
as flooring in jumbo jets. Racing tires 
have inner tubes of rubber-coated silk. 
Engine is really small: a 17-cc unit from 
a Honda electric generator. 
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Array of quartz digital watches includes 
(top group, left to right) Місгота 5 
Micro-Glo LCD stopwatch with tritium 
dial ($100); Hewlett-Packard's HP-01 do- 
everything calculator/watch ($650); Pul- 
sar's Pulse-Time Computer that monitors 
your pulse besides giving complete time 
and date information ($395); green LED 
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from Pulsar ($150); Seiko World Timer, 
multiple-time-zone watch ($215). Bottom 
group, left to right: Monte Carlo game 
watch from Unitrex ($50); programmable 
LED message watch, Windert ($90); 
Texas Instruments' new tritium-dial LCD 
($38); Mercury Time's LCD Global Ex- 
ecutive with complete time and date 


functions, stopwatch, counter, and mul- 
tiple time zones ($130); Microma's LCD 
for women ($50); women's LCD with tri- 
tium backlighting from Micro Display 
Systems ($120); Micro Display Systems' 
tritium-dial men's LCD with optional 24- 
hour display ($90—latest model uses 
lithium battery). Prices may vary locally. 


By V. ELAINE SMAY 


This year, add two new words to your 
watch vocabulary: tritium and lithi- 
um. These two substances have led 
to basic advancements in quartz 
digital watches, those silent space-age 
timers that base their precision on 
the rapid oscillations (32,768 Hz) of a 
tiny sliver of quartz. Tritium dials 
make liquid-crystal-display (constant 
readout) digitals readable in the dark 
without your pushing a button. Triti- 
um gas, in a phosphor-coated glass 
ampule, emits radiation that causes 
the phosphor to glow. That makes the 
reflective liquid crystals visible with- 
out ambient light. 

Lithium may solve the problem of 
short battery life in light-emitting- 
diode digitals (the ones that light up 


when you push a button). With a 
lithium cell, an LED watch should run 
for a year, an LCD for more than 
three. And lithium batteries have an 
astonishing shelf life, delivering 75 
percent of their rated potential after 
10 years. 

New special-purpose digitals, some 
with surprising functions, are also 
available. We've collected an ue 
ing array to show you here. 


WHO MAKES THEM: 
Hewlett-Packard, 1000 N.E. Circlé Blvd., Corvallis OR 
97330; Hughes Aircraft Co., Box 90515, Los Angeles 
CA 9; Mercury Time, Leisurecraft Products И, 
28 5. Terminal Dr., Plainview МҮ 11803; Micro Dis- 
play ms, Inc. 4350 Beltwood . S., Dallas 
75240; Microma, inc., 10260 Bubb d., Cupertino 
CA 95014; Pulsar, Div. of Jules Jurgensen 
Chestnut St., Philadelphia PA 19106; Seiko Time Corp., 
640 Fifth Ave., New York NY 10019; Texas instruments, 
2, M/S 308, Dallas 


TX 75222; Unisonic Products Corp., 1115 Broadway. 
America, же Fifth Ave., 
» inc., 448 5. 
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Calculator watches are proliferating. On 
left is Seiko’s new LCD ($350), which dis- 
plays time while calculator is in use. 
Hewlett-Packard's HP-01 (center) comes 
with 100-page instruction book—and you 
need it. The HP-01 has six interactive 
functions: time, alarm, timer, stopwatch, 
date/calendar, calculator with memory. 
It can do dynamic calculations, such as 
telling you—second to second—the cost 


of a long-distance call. Six buttons are 
elevated; others are recessed. Push them 
with key-shaped stylus that rides in band, 
or pen stylus (both come with watch and 
are shown above), or with other pointed 
object. Compuchron, on right ($250 from 
Unisonic), is five-function watch and four- 
function calculator with memory and per- 
cent key. Memory can store three eight- 
digit numbers, e.g., phone numbers. 


Calling Hong Kong? With a multi-time- 
zone watch you can find out the time there 
before you phone. Seiko's World Timer 
(left) normally displays local time. Push a 
button and it gives Greenwich Mean Time 
(hour, minute, day, date). Each succes- 
sive push changes the displayed time 
to next time zone. Mercury's Global 
Executive (right) gives time in six prepro- 
grammed cities around the world, plus 
one other you choose. It's also a stop- 
watch, counter, and seven-function watch. 


Eleven o'clock? No, snake eyes. (But it 
took 23 tries to do it!) Monte Carlo. 
game watch gives you jackpot, dice, rou- 
lette. When three digits stop at same num- 
ber, J's flash to indicate jackpot. In dice, 
each push of game button "rolls" two 
numbers from 1 through 6. Numbers be- 
tween 1 and 36 rotate for modified rou- 
lette. Unitrex watch also gives hours, 
minutes, date, day, seconds. 


Programmable message watch lets you 
change message yourself (any five words 
of five or fewer letters), or take it to re- 


tailer for reprogramming (with infrared 
light beam) on machine shown. Just type 


in message. Module and machine are 


made by Hughes Aircraft; packaged watch 
is sold by various companies, including 
Windert, as shown in color photo. 
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By RAY HILL 


Scratches, chipped paint, rust, minor 
dents—sadly, these are part of owning 
a car. If you’ve had your present buggy 
any time at all, chances are it’s suf- 
fering to some degree from one or more 
of these unsightly maladies. And one 
thing is certain: Chips and scratches 
that expose bare metal will lead to 
rust if they’re not repaired. And rust, 
if not repaired, is cancerous—it 
makes a hole that just keeps growing. 


1 First step is to judge the size of the 
rust hole. With holes smaller than a quar- 
ter, skip steps 4-6. 


2 Grind the rust from around the hole 
with a 50-grit sanding disk. You can re- 
move the corrosion with an electric drill. 
But if you have access to an electric or 
air-powered grinder, the job will go faster. 
Be patient. Sand until a// traces of the rust 
are gone. 


3 After sanding, beat the metal inward 
around the edge of the hole so that it’s 
ai about a 45-degree angle. 


4 cut a piece of fiberglass screening 
slightly bigger than hole (this screening 
is available at auto-parts stores, as are 
all other supplies mentioned). Put the 
screening aside for later use. 


5 Use body filler to form a ring around 
the hole as shown. Smooth the filler with 
a rubber spreader. If the spreader doesn't 
come with the filler, you can buy one for 
about 50 cents. When the spreader loads 
up with body filler, just bend the scraper 
and peel the filler off. 


The fix? A visit to your local body 
shop, which can take a nice bite out of 
your checking account. Or make the 
body repairs yourself. 

To give you the best possible ad- 
vice on doing the repairs yourself, 
I went to Solon, Ohio, to visit Ray Uhl. 
Ray has been in the body-repair busi- 
ness 13 years. He’s a partner in Solon 
Auto Body, a shop that has a reputa- 
tion for doing first-class work. 

Not too surprisingly, Ray started by 
telling me that the average do-it- 


6 While filler is flexible, put the screen 
you have cut in place. Just push it through 
the filler down against the metal. Let the 
filler harden before going to the next step. 
Don't let it harden on your fingers, though. 
Wipe the filler off your fingers with a rag 
unless you want an extra layer of skin. 


7 After filler hardens (instructions with 
the filler will tell how long it takes), 
plug the' hole with more filler. The screen 
forms a container to hold the filler while 
it hardens. Use your rubber spreader to 
smooth the body filler to the contour of 
the surrounding metal. If you've ignored 
steps 4-6, just plug the unscreened hole 
with filler. 


8 Form the body filler to the same con- 
tour as the surrounding metal, and also 
spread the filler so it smoothly meets the 
adjacent metal. That means many smooth 
strokes with the spreader. As the spreader 
loads up, clean the filler from it for maxi- 
mum smoothness in spreading. 


O when the body filler is almost hard, 
use a knife to do more contour shaping. 
You could wait until the filler dries and 


yourselfer should not be disappointed 
when he finishes his body-repair job 
and it doesn't measure up to profes- 
sional standards. "That's not to say," 
he explained, "that the average guy 
can't make satisfactory body repairs. 
But there's no way he's going to fix, 
say, a rust hole, and end up with a 
job that will look as good as if it was 
done at a professional body shop. He 
just doesnt have the experience, 
knowledge, or equipment. 

"He should also use common sense 


finish shaping with a sander, but a knife 
saves time. Point the knife's cutting edge 
away from you. 


10 use a 50-grit disk to sand the filler 
after it hardens. Sand until it's flush with 
the surrounding sheet metal. 


11 it there are any folds in the metal, 
as in the fender here, roll two sheets of 
50-grit paper together (the two sheets re- 
inforce each other, and their naturally 
round shape when rolled together fits the 
contour of a fold nicely) and sand the 
filler to the proper shape. Then put on 
another layer of body filler to smooth out 
the imperfections in the first coat. When 
this layer dries, use an 80-grit disk and 80- 
grit paper (to sand any folds) and sand 
as before. The sanding will take time. 
Again, be patient. 


1 2 Apply a thin layer of spot putty over 
any minute imperfections, following mak- 
er's instructions. Let it dry. 


1 3 Sand with 80-grit paper until smooth. 
When hand-sanding, press four fingers 
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in deciding what repairs he can 
make," Ray said. "Major collision 
damage, serious rust where, say, half 
a fender is eaten away —this is beyond 
his ability. He's only going to get in 
trouble if he tackles major stuff like 
this. Minor scratches, dents, rust, 
chipped paint—sure, he can do this. 
It probably won't look as good as if a 
pro did it. But it'll look a heck of a 
lot better than if nothing at all is 
done." 

Continued 


evenly against the sandpaper. After sand- 
ing, wipe the area clean with a dry rag. 


14 Spray the area with primer. Feather 
the primer onto the original car paint. 
Let the primer dry. 


1 5 Hand-sand the primer with 320 or 400 
paper. You don't have to sand a lot—just 
enough to rough up the primer slightly 
for good paint adhesion. 


16 Now paint with appropriate color. 
Use enough coats to cover the primer. 
Let the paint flash-dry (two to five min- 
utes) between coats. After the final coat 
dries (allow at least two days), rub the 
paint out with hand-rubbing compound 
according to instructions on the can. For 
amore professional job, rub out the whole 
panel. For example, if you filled a hole in 
the fender, do the whole fender. This 
blends the old and new paint better. Also 
remember that as the fresh paint ages 
and fades due to weather, the new paint 
will blend even more with the old. But as 
we have pointed out, don't expect a per- 
fect paint match if you use an aerosol 
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Repairing scratches 


1 This is a deep scratch. It extends to the 
primer but does not go through to the 
metal. 


2 Start the fix by sanding with 400-, 500-, 
or 600-grit paper until the scratch disap- 
pears. Then paint. If the scratch extends 
into the metal, sand the scratched area 
smooth and apply primer. When the 
primer is dry, sand with 320 or 400 paper. 
Then paint. 


3 Let the paint dry for two or more 
days, then rub the area out with hand- 
rubbing compound. The finished job 
should look like this, but you may not 
be so lucky: Finding an aerosol paint that 
matches so well is chancy. 


Repairing an area plagued with chipped paint 


1 Chipped paint often looks like this. 
Rust has already set in. If allowed to con- 
tinue, corrosion will eventually cause a 
hole in the metal. Prompt repair can avoid 
deep rusting. 


2 Remove the rust with 80-grit sand- 
paper. Use one finger to press down on 
the area you're sanding. Sand down to 
bare metal. Then prime the area. When the 
primer is dry, sand only the primed area 
with 320 or 400 paper. Then use rubbing 
compound to rub the painted area around 
the primer. 


3 Sand the area immediately surround- 
ing the primer with 600 sandpaper. Sand 
just slightly into the edges of the primer, 
but don't sand the primed area itself. Then 
paint. 


4 Let paint dry for two days or more, then 
rub out painted area and surrounding old 
paint with rubbing compound to get a 
better paint match. 
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Repairing dents 


1 Minor dents like these can be knocked 
out with a body hammer. 


2 Use a dolly with the hammer. These 
tools are available from some mail-order 
houses and also in many automotive- 
parts stores. 


3 Use either end of hammer—which- 
ever gives better results. Sometimes, 
putting the dolly behind the metal (where 
possible) while you strike it works best. 
When you have made the dent as smooth 
as you can, sand it to bare metal with a 
50-grit disk on an electric drill or grinder. 
Then fill depressions with body filler 
(steps 7-16 of the rust-repair sequence). 


4 Let paint dry for at least two days, 
then rub the area with rubbing compound. 


‚А minor scratch is the easiest job to 
tackle. That’s a scratch that doesn’t 
penetrate the outer layer of paint. All 


you need here is a clean soft cloth and 


rubbing compound. Just put some on 
the cloth and rub until the scratch 
disappears. 

Rubbing compound is also useful for 
restoring luster to faded paint. Just 
follow the instructions on the can. But 
remember, Ray cautions, to use only 
enough compound to get the job done. 
Its abrasive, and excessive rubbing 
actually takes off the thin layer of 
paint that covers the primer. 

When a repair requires primer and 
paint, you can buy both in spray cans 
at your local auto-supply store. But 
you won't get a perfect match using an 
aerosol paint. You probably wont 
even get a good match, Ray says. 

One reason is that the paint on your 
car has faded due to exposure to the 
weather. Another, in basic terms, is 
that the paint in the aerosol cans isn't 
mixed to the exact specs of your car's 
paint. Ray overcomes this obstacle by 
mixing his own paint. This, plus 
things like being able to control air 
pressure at the paint gun, enables him 
to get a perfect, or near perfect, match. 

There is a partial answer to this 
problem for the do-it-yourselfer. After 
the paint has dried for at least two 
days, rub the freshly painted area as 
well as the surrounding area with 
rubbing compound. This helps to 
blend the old and new paint shades to- 
gether. (With enamel paints, wait at 
least 30 days before compounding the 
newly painted area.) Another answer 


ер 
is to do all the body repair yourself, up 
to the point of adding paint, then let a 
body shop take over. It will be less 
expensive than if they did the whole 
job, and you'll get a better match. 

e accompanying photos and cap- 
tions show how Ray advises the week- 
end mechanic to repair rusted holes, 
minor dents, scratches that penetrate 
the outer layer of paint, and chipped 
paint. If, when painting, you get a 
run, or dirt gets in the paint, let it 
dry for a couple of hours, then sand 
out the run or dirt with 400 sand- 
paper and repaint. 

Another tip: After sanding, make 
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To make sheet of sandpa 
as possible, tear or cut it in half, then 


fold each half into three sections. You ef- 


aking your sandpaper last longer 


last as long | fectively end up with six pieces from one 


sure the area you're going to prime 
or paint is absolutely clean. One way 
to do this is by rubbing with a tack 
cloth. The cloth costs 45 cents or so 
and is specially made to pick up all 
dust and lint from metal, primer, or 
paint. 

If you have never used an aerosol 
can for painting, it's not a bad idea 
to make a few practice strokes on a 
newspaper or piece of scrap metal— 
just to get a feel for using the can. 

When using spot putty, use as little 
as necessary. А thick layer of spot 
putty will later crack, spoiling your 
job. 05 


sheet—and save paper and money as 
well as time. 
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New materials let you build 
this plant bay better and 
cheaper than ones you buy 


oun power makes By GREG STONE 
The unit was built of the wrong ma- 


window 
| | terials, it was too large, and ventila- 
| | | tion was inadequate. To top it off, 
| 3 the thing leaked. 
| | In short, I learned the hard way. 


This year, I applied these tough les- 


Ten years ago, I built my first window 
greenhouse. I did everything wrong. 


"| - sons to a new window greenhouse 

self -ventilating and the results are satisfying indeed. 
It turns an ordinary window into a 

beautiful plant palace. And, as I write 

this, a storm is blowing cold rain 

against the greenhouse, and none is 

Continued 
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Light flooding in from the window green- 
house makes the room cheerier (left). 
The automatic ventilator in the top left 
corner of the unit is necessary—without 
it, the small volume of air in a window 
greenhouse responds too quickly to out- 
side temperature changes. The green- 
house is fitted snugly against the old win- 
dow frame (top) for a weathertight seal. 
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Materials list » | 
Wood Hardware Other 
Part Size Length Buy 1 Solar Vent (Dalen Products, Inc., 201 4’x8’ sheet Tuffak-Twinwal (for nearest dealer 
A 2x3 5 2 Sherlake Dr., Knoxville, Tenn. 37922) write: Rohm and Haas Co., Independence 
B ыы 4! 1 2 2" brass hinges Mall West, Philadelphia, Pa. 19105) 
С i 4’ 2 3’ metal flashing 1 tube GE Silglaze, or similar silicone sealant 
E ” 3! 1 3' flexible flashing to cover hinge area 54' 14" foam weather-stripping tape 
G és iJ 1 15 Ib. 6d galvanized finishing nails 1 small can waterproof glue 
H. " 3. 1 14 Ib. 12d galvanized finishing nails 2'x3' 15-in. mesh hardware cloth 
| ү 6” 1 2 3" brass flathead wood screws 165$"x36" insect screening for vent 
J Я 3° 1 4 215" brass flathead wood screws 
M " 4” 1 14 3"x!4" galvanized lag bolts 
D 2x2 5 1 50 #6 1" flathead brass or cadmium-coated 
F " 6' 1 screws 
L " 3' 1 
K 1x2 114’ 1 


14-inch outdoor plywood, 18"x36" for bottom 


leaking in—the room remains cozy. 
The project can be completed 
comfortably in two weekends at half 
the cost of a comparable aluminum- 
and-glass window greenhouse kit. 
But what really set this green- 
house apart are the automatic ven- 
tilation and the glazing. Automatic 
ventilation may sound like a frill. 
It isn’t. Without it, you must baby- 
sit the greenhouse or risk rapid 


Fasten greenhouse frame tightly to 
house (top) before inserting glazing and 


shelves. Energy-saving Solar Vent 
(above) responds automatically to tem- 
perature changes. When greenhouse air 
reaches 62° F, a chemical inside the 
cylinder heats, slowly forcing the cylin- 
der to expand. This pushes the left arm 
up and opens the vent. It's wide open 
at 75°. When the greenhouse cools, the 
process reverses, and the cylinder con- 
tracts, pulling the spring back to close 
the vent. Loosening a nut on the lifting 
arm disengages unit entirely. 
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temperature changes that can dam- 
age your plants. 

Most greenhouse ventilators are 
electric; many are expensive and 
require special wiring. The Solar 
Vent system I chose after spotting 
it in PS [What's New in Home Im- 
provement, Dec. ’76] uses sun power 
(see photo). It costs $25 postpaid, 
takes about 15 minutes to install, 
and has worked well for me. 

The glazing is another energy- 
saving feature. Tuffak-Twinwal (1 
included it in my Sept. article, 
“New Glazing Materials’) is two 
polycarbonate sheets bound with a 
dead-air space between them. Ac- 
cording to its maker, Rohm and 
Haas, it gives up to 40 percent more 
thermal insulation than one layer 
of acrylic or polycarbonate sheet. 

Twinwal comes in 4x8-ft. sheets 
and costs about $1.35 a sq. ft. With 
careful planning, a single sheet will 
provide both glazing and shelves. 
Just be sure you design the green- 
house so its outer wall is no more 
than 47 in. high and 36 in. wide. 
This should cover a typical window, 
as shown in our plans. If your win- 
dow is slightly taller, fill in at the 
bottom with a baseboard. 

Design the greenhouse so it will 
exactly match the dimensions of the 
outside window frame. This simpli- 
fies installation and lets you make 
a rain-tight seal to the house. 

Though you can put a green- 
house on almost any window, it’s 
easiest to install it on one near the 
ground. But choose a window that 
offers good growing conditions. 
South exposure is best; east is good; 
west, poor; north, very poor. 

Plan shelves to accommodate 
your plant collection. The shelf 
frames (D and F in plans) are an 
integral part of the structure, but 
you can adjust them up or down a 
few inches, or add a shelf. 

Shelving material should be 
strong, transparent, moisture-resist- 
ant, and allow free air circulation. 
I stapled mesh hardware cloth to 
the frames. This supports three 
pieces of Twinwal laid side by side 
with a one-inch gap between them. 

For the framing, you can use 
rot-resistant ог  pressure-treated 
wood. Since a window greenhouse 
doesn’t get as humid as a full-size 
one, I used pine painted with a 
linseed-oil-rich stain that will do 
some preserving. If you use a brush- 
on preservative, make sure it’s a 
water-borne salt type. Creosote and 
similar oil-borne preservatives are 
toxic to plants. 


Construction details 


Do all the cutting first, making 
sure the pieces fit together as you 


м 


go along. You can plan to spend the 
better part of a day just cutting all 
the rabbets and angles. All rabbets 
go the length of the stock, so you 
can do all dadoing first. Then make 
the angle cuts, and do the backsaw 
and chisel work. 

To assemble the framework, first 
coat all joints with waterproof glue, 
then fasten with 6d or 12d galvan- 
ized finishing nails, as appropriate. 
Also use brass wood screws to fas- 
ten major corner joints. 

Start with the shelf frames and 
set them aside for the glue to dry. 
Then go to work fitting sides B and 
E to vertical members A and C. At- 
tach brace L at top between rear 
uprights as shown, then tack on a 
matching temporary brace at the 
bottom to give stability. Next, at- 
tach the permanent front pieces, H 
and G. Finally, install shelf frames 
and paint the unit. 

While the paint dries, remove the 
existing sash from the window. I 
boxed the inside frame with 1x6 
redwood boards for a neat look. 

To install the greenhouse, tack 
the framework temporarily in place 
against the window frame, then 
drill 14-in. holes through it and the 
frame. Insert lag bolts, make sure 
the unit is level, then attach the di- 
agonal braces (M). 

Next, install the glazing. Stick 
adhesive-backed foam weather- 
stripping tape to the edge of each 
Twinwal panel, fit the Twinwal in 
place, and screw in wood strips to 
hold it. Seal the Twinwal to the 
frame with silicone caulk. 

For the lid glazing, fit the Twin- 
wal in the rabbets and attach with 
brass screws and washers. Drill 
oversized holes for the screws to 
allow for expansion. Tighten the 
screws, then back off a half turn. 

Seal any gaps between the fin- 
ished unit and the house with lib- 
eral amounts of weather stripping 
and caulk. Install flashing along the 
top, including a flexible strip to 
cover the hinged vent area. (I used 
a piece of anti-scuff material de- 
signed to protect woodwork.) Put 
in the shelving, and staple a screen 
across the top of the unit. 

Finally, install the Solar Vent 
according to manufacturer's instruc- 
tions. Mount the ventilator's base 
on the inside of part H and attach 
the lifting rod to the underside of 
part K (see photo). 

'The heat from your home should 
be enough to warm the greenhouse 
in winter. The window unit may be 
slightly cooler than the room, but 
most plants prefer that kind of en- 
vironment. They should reward 
your efforts with blooms and fresh 
growth right through the winter. 


They'll help you handle 
tough jobs, and make you 
feel like a sculptor 


By A. J. HAND 


There is no joy in woodworking that 
can compare with that of using a 
razor-sharp gouge or chisel. You can 
feel it in your hands as the tool 
glides through the wood. You can 
hear it as wood fibers yield with a 
whisper to sharpened steel. You can 
smell it as chips of tangy pine or 
fruity cherry pile up. You can see it 
as the tool leaves behind a wake of 
smooth, polished wood. It’s enough 
to make you feel like a sculptor. 

Sure, there are power tools that 
will do almost every job these hand 
tools can do, and do it faster. But 
there are times when nothing but 
the hand tool will do. 

No home-shop drill press can 
handle the job of cutting monster 
mortises in heavy framing members. 
But a log-cabin chisel can. 

Continued 
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Cornering chisel is ground to a 90-de- 
gree angle on the outside; the cutting- 
edge bevel is ground on the inside for 
perfect corner cuts in mortise work. 


Lettering chisel looks like a cornering 
chisel, but the cutting-edge bevel is 
ground on the outside. Use it to cut in- 
cised V-groove lettering for signs. 
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No router bit will cut a mortise 
with square corners. That’s a job 
for a cornering chisel. Lettering? 
A router will do if you like your 
letters rounded at the ends, with no 
angular serifs, no variation in width, 
no character. If not, you’ll want a 
lettering chisel, or a parting tool and 
a few woodcarving skews and 
chisels. 


Extra-wide fishtail gouge is great for 
removing wood from large areas. Its 
shallow sweep keeps corners from dig- 
ging in; shape gives good visibility. 


Woodcarving tools at top of photo are 
designed for the artist, but have plenty 
of home-shop applications. Other tools 
and mallet are for heavier work. 


CHISELS 


SKEWS 


GOUGES 


FLUTERS 


VEINERS 


«ae M 


PARTING 
TOOLS 


Carving tools are described by a uni- 
versal system of numbers and letters. 
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When I first bought my carving 
tools—those fanned out іп the 
photo—I intended to use them only 
for bird carving. I soon found how 
useful they are for less artistic work 
—shaving miters for a better fit 
and cleaning up rough dadoes cut 
with power tools. 

That led me to add to my collec- 
tion the special-purpose tools shown 
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First one or two digits describe curve ог 
sweep. Note that sweeps of curved- 


here. Now I wonder how I ever got 
along without them. 

Don’t get me wrong. I’m not about 
to throw out my power tools. But 
how can I turn my back on these 
hand tools? They do their work and 
do it well, without whining motors 
or whirling electric meters. And 
they make me feel like an artist in 
the bargain. 


"NOTE: ACTUAL SIZES ARE GIVEN 
IN MILLIMETERS. NOMINAL SIZES 
ARE SHOWN IN INCHES 8; 


shanked tools are numbered differently 
from those of straight-shanked tools. 


WHERE ТО СЕТ THEM - 

Frog Tool Co., Ltd., 548 М. Wells St., Chicago 
IL 60610. Tools and sharpening stones. Cata- 
log is 50g. | | 

arrett Wade Co., Inc., 302 Fifth Ave., New 

York NY 10001. 

Brookstone, 125 Vose Farm Rd., Peter- 
borough NH 03458. 

Woodcraft Sunpiy Corp., 313 Montvale Ave., 
Woburn MA 01801. Tools and sharpening 
stones. Catalog is 50¢. 
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Handles don't come with all tools. Make 
your own from hardwood, drill an under- 
size hole for tool's tapering square tang. 
Heat tang red hot, force handle on. 


Bent-shank gouge gives you the clear- 
ance you need to work into deep depres- 
sions. A straight-shank gouge would dig 


in if you used it for such work, 


Chisels and gouges: 
how to get and keep 
them razor sharp 


Chisels and gouges work best only 
when they are literally razor-sharp. 
Many tools come ground to the proper 
bevel, but they still require careful hon- 
ing and stropping to bring them into 
peak working condition. ІҒ you are not 
a skillful sharpener, consider buying 
only presharpened tools, or take ad- 
vantage of Woodcraft's sharpening serv- 
ice at a buck a tool. 

My favorite stones are Washita and 
Soft Arkansas. Both are soft enough to 
cut fast, yet leave an edge keen enough 
for final stropping. And they are very 
easy to get the feel of. Trouble is, you 
can't buy V-slips for parting tools in 
this material. Here | fall back on my 
second choice, India stone. 

Harder stones such as Hard Black 
or Hard White Arkansas can produce 
a slightly finer edge than any of the 
stones mentioned so far. But they are 
expensive, and difficult to get the feel 
of. Besides, once you strop, the ad- 
vantage these harder stones have over 
the softer ones all but disappears. 

Use plenty of honing oil on your 
stones. On straight-edged tools such as 
chisels, move the tool edge-first along 
the stone, as if trying to cut off a shav- 
ing of stone. Spread your work out over 
all parts of the stone so you won't wear 
a low spot in the middle. Start with 
medium pressure on the tool, then ease 
up for the last few strokes. 

Use this same motion when sharpen- 
ing parting, lettering, and cornering 
tools. You ll probably find it easier to 
move the stone rather than the tool 
when honing inner bevels. 

Sharpen the outer bevel on gouges 
by drawing the tool backward over the 
stone while rocking it to assure all parts 
of the curve contact the stone. Sharpen 
the inner bevel by drawing the slip to- 
ward the tool's handle. Round the bevel 
slightly by varying the angle of the slip 
a bit as you draw it over the tool. 

No matter what kind of tool you are 
sharpening, stop honing when the tool 
is sharp enough to shave the hair off 
your arm. Further honing will dull її. 

Now it's time to strop. The easiest 
way to do this is to polish the tool on 
a buffing wheel charged with a buffing 
compound like tripoli. Hold the tool so 
the wheel rotates away from the cutting 
edge. Buff lightly for a second or two 
on one side of the tool, then flip it over 
and buff the other, Repeat once more, 
and the edge should be razor-sharp. 

The buffing wheel works fine on 
chisels and relatively flat gouges, but 
it won't fit into the inner bevels on part- 
ing tools, or small-radius gouges and 
veiners. To strop these tools you can 
use strips of leather charged with crocus 
powder. Contact-cement the leather to 
a block of wood for stropping inner bev- 
els in straight-edged tools. Bend the 
leather to the proper radius to fit inner 
bevels in gouges. 
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RIGHT سج‎ 


— UPPER FIBERS ARE 
CIT FIRST, FREEING CHIP 


CUTS HERE FIRST. 
FIBERS ABOVE WILL TEAR 


Woodcarving gouges should not 
be sharpened with an undercut (bot- 
tom). In use, a tool sharpened this 
way will tear chips loose. Properly 
sharpened tool (top) slices chips. 


Pr ааа ONE SIDE ONLY 


CARPENTERS CHISEL 


BEVEL BOTH SIDES 


WOODWORKING CHISEL 


Carpenter’s chisels are sharpened 
with bevel on one side only. Wood- 
working chisel has slightly rounded 
bevels on both sides so it cuts like 
a knife. 


Cornering chisel 
is sharpened with 
bevel on the inside 
only. This leaves 
outer edge at per- 
fect 90-degree an- 
gle and lets outer | 
surface ride flat 
against the work. 


CORNERING 
CHISEL 


Gouges are sharp- 
ened with a large 
outer bevel and a 
smaller inner bev- 
el. The inner bevel 

lets you use tool 
ose. upside down to 

BEVE- form raised beads. 


GOUGE 


ROUNO S 
HERE 4 
TO. » j 


Lettering and part- 
ing tools have both 
inner and outer 
bevels. If a hook 
appears during 
sharpening, re- 
move it by round- 
ing point of V 
slightly with a slip. | 


LETTERING 
AND PARTING 
TOOLS 


ANGLE TO MATCH 
"ү" оғ ku = 


Slip for parting 

tool should match 
the tool’s V. Use 
slips of India stone 
for preliminary 
honing, then work 
the bevels with 
Hard Arkansas be- 


FOR fore stropping. 


PARTING TOOL 
CURVES MATCH 


SWEEP OF 
TOOL 


Slip for gouge 
should match the 
curvature of the 
tool. Gouge slips 
are available іп | 
Soft Arkansas 
stone. These cut 
fast, leaving edge 
ready to strop. 
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Install your own 


water 
softener 


You'll end hard-water scale 
in your home's plumbing and 
get more mileage from soap 


By RICHARD DAY 


fere gin 


In the October issue we told you 
about a new type of water softener. 
This month PS surveys the field in 
general and tells how to choose and 
install the best softener for your 
home. 

Rare is the household water that 
cannot be improved by softening. 
By ion exchange, the modern water 
softener removes bad-acting cal- 
cium and magnesium ions from 
hard water and replaces them with 
soap-compatible sodium ions. The 
hardness ions are flushed away dur- 
ing resin-bed regeneration. Soft wa- 
ter uses less soap and leaves no 
soap scum or pipe scale. 

Is your water hard enough to 
need softening? 'Test it by filling 
two glasses, one with tap water, the 
other with bottled distilled or de- 
ionized water. Put five drops of 
liquid dishwashing detergent in 
each glass, cover, and shake. Тһеп 
compare the suds layers: If your 
tap water doesn't match up, it isn't 
zero soft. Next see how many mul- 
tiples of five drops it takes to create 
the same suds layer as in the de- 
ionized water. Теп drops? 'Twenty? 
Fifty? That’s getting really hard. 

Your water-utility or softener 
dealer can tell you exactly how 
hard your water is, measured in 
grains per gallon (gpg) or parts 
per million (ppm). 

А hardness of five gpg brings 
undesirable dissolved solids similar 
to what a five-grain aspirin tablet 
would do if dissolved in a gallon of 
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НАНО WATER IN 


it Cape аө Seer E 1 


HARDNESS 


SOFTENER 


WI TH 


ION-EXCHANGE PROCESS 


IN WATER-SOFTENING 


HARD WATER 
TO OuTDOoR 
HOSE ТАҒЫ 


El 


HOUSE 
MAIN SERVICE 
ENTRANCE 


water. If your water doesn’t rate 
either soft or slightly hard, it could 
use softening. Hardness above one 
gpg costs you money as well as 
cleanliness. 

Of the ways you can get home- 
style soft water, the DIY-pur- 
chased-and-installed water softener 
is cheapest in the long run. Have 
your dealer help you select the size 
and price of softener that’s best for 
your needs. 

Some units are manual, costing 
less than $200. Semiautomatic soft- 
eners, costing more, shut them- 
selves off but you have to start 
them. For up to $500 you can get a 
fully automatic water softener to 
which you merely add softener salt 
as it becomes depleted. The very 
best automatics use water sensors 
to tell you when regeneration is 
needed. This type of softener is 
said to save up to 40 percent on 
salt and up to 50 percent on re- 
generation water by not regenerat- 
ing until needed. Timers control 
regeneration of the other automat- 
ics. And at least one automatic wa- 
ter softener employs water use to 
determine regeneration cycles 
['"Twin-Turbine Softener Knows 
When to Regenerate,” PS, Oct. ]. 

Location is all-important, since it 
determines what water—all or little 
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Heating precipitates some kinds of 
hard-water scale, making your water 
heater first to succumb. This electric 
heater's efficiency was impaired long be- 
fore it failed. 


Pipe scale so extensive that water can 
scarcely pass through is one result of 
hard water that you can prevent by in- 
stalling a water softener. 


—is softened. For example, water to 
outdoor taps should not be soft- 
ened, nor should that for toilets— 
unless you can’t avoid it without a 
partial replumbing of the house. If 
toilet-bowl scaling or staining is а 
problem, however, softening may 
eliminate it (ask your dealer). 
Some households soften hot water 


SOFT 
COLO 
МАТЕК 


KITCHEN, j| 
BATHROOM, ^ 
LAUNDRY F 

ETC, 


i WATER 
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SOFT HOT WATER ТО 
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[| KITCHEN ETC. 
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“EXISTING 
HOT- 
WATER 
HEATER 


Relative hardness of water 


Parts 
per million 


Fewer than 
17.1 


Grains 
per gallon 


Fewer than 1 


Relative 
hardness 
Soft 
Slightly hard 1 to 3.5 17.1 to 60 
Moderately 
hard 60 to 120 
120 to 180 


More than 
180 


3.5 to 7.0 

7.0 to 10.5 

More than 
10.5 


Hard 
Very hard 


only; but to get full benefit, you 

must soften both hot and cold. 
Trace your house water pipes 
from the meter (or pump) toward 
the water heater. You can install 
the softener at any point between 
the last branch of pipe to an out- 

door tap and the water heater. 
Continued 
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Cut out а section of cold-water main 
before it reaches your water heater (top 
photo; also see drawing). Install adapt- 
ers and elbows; solvent-welding vinyl 
pipe and fittings beats cutting, solder- 
ing, and threading metal pipe or tubing. 
Fit up service pipes with the softener in 
place (bottom). 


ME 


Adjust softener's controls per maker's 
instructions. Some automatics, such as 
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this one, use a timer to regulate regen- 


Provide means of easy disconnect at 
the softener. This one adapts to CPVC 
with rubber-gasketed unions. Напа- 
tightening of flange makes hookup wa- 
tertight. 


Make your own bypass-valve setup 
from stop valves and T's in place of el- 
bows. In normal operation, lower valves 
are open, center valve closed. 


erations; others use water sensors. 


In locating your softener, keep 
in mind that you will have to carry 
sacks of softener salt to feed it, and 
you may need an electrical outlet 
nearby for the timer or sensor. Also 
remember that waste water must be 
piped to a drain— preferably a floor 
drain. Softener wastes should not 
harm sewers and septic systems; 
you should be able to dump them 
into a laundry tub, washer stand- 
pipe, or special sink trap for dish- 
washer drainage. А garden hose 
may be used, but 34-inch clear vinyl 
hose is less conspicuous. 

Cut out a piece of the cold-water 
main, and pipe one cut end of it to 
the softener's inlet, the other to its 
outlet. Water will thus flow through 
the softener and back into the 
house main. (Threaded pipe will 
have to be rethreaded, or non- 
threading adapters must be іп- 
stalled.) А copper or plastic main 
can be fitted with adapters for in- 
door potable-water use to whatever 
type of pipe you want to use for 
the softener hookup, provided it's 
okayed by local code. 

Easiest pipes to use are flexible 
ones, such as PB (polybutylene) or 
PE (polyethylene). Sometimes flex- 
ible connectors can be purchased 
specifically for hooking up a soft- 
ener. For a rigid installation use 
PVC (polyvinyl chloride), CPVC 
(chlorinated polyvinyl chloride), 
copper, brass, or galvanized steel, 
plus matching fittings. The photos 
show an installation in easy-to- 
handle solvent-welded CPVC. 

Even rubber-hose connectors may 


| be used, if they're NSF-approved 


for carrying potable water. (Ordi- 
nary garden hose is not.) Pipe size 
for the hookup should equal that 
of the house main. 

Most water softeners have a 
built-in water-bypass system to 
supply hard water while the unit is 
regenerating. For about $12 more 
you can get an add-on bypass valve 
that will adapt to your piping setup 
to give normal hard water when 
the softener is removed for servic- 
ing. In any case, provide unions or 
other easy-off connections on both 
inlet and outlet pipes to let you 
remove the softener without cut- 
ting pipes. 

Make sure your water-supply 
system can provide the minimum 
water flow that softeners need to re- 
charge themselves effectively. Some- 
thing like three-gallons-a-minute 
flow at 20 psi does the job for most 
—ordinarily no problem. During re- 
generation, a pound of softener salt 
will rejuvenate about 2000 grains of 
hardness (to soften 200 gallons of 
water at a 10-gpg hardness). 


Turn оп this new Delco- 
GM stereo, and we've got you 
surrounded, good buddy. 

Surrounded by the full, 
clear sound of music from the 
AM/FM stereo—or your 
favorite 8-Track tape. Or with 
a message from the 40- 
channel Citizens Band radio. 

It's our brand-new Delco 
AM/FM Stereo and CB with 
8-Track, and it's available on 
many of this year's GM cars 
and trucks. 


ducing 
"Irack Stereo 
you can talk on. 


100 , 


10 Ie 


You'll enjoy its special 
features. Like a mode selector 
that lets you listen to music 
and monitor CB at the same 
time. When a message 
arrives, it's heard over the 
same quality speakers, 


Delco 
Electronics 


Division of General Motors 
Kokomo, Indiana 


104 i 108 


l6 


temporarily interrupting 0 
radio or tape programming. 
And, as with any Delco- 


. GM stereo you order for your 


new GM car or truck, you 
know you're getting General 
Motors quality. 

You can hear the result of 
this special care at your 
Cadillac, Buick, Oldsmobile, 
Pontiac, Chevrolet or GMC 
dealer. 

Just tell your dealer 
“Delco? 


Measure your 
fireplace 


for Тор performance 


TYPICAL 
FIREPLACE 


| CRAFTSMAN | 


TOGGLE на к?з 
- лы. "s 
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CHIMNEY 
HEIGHT 


By GEORGE A. REPAS 


Most fireplace malfunctions can be 
attributed to lack of draft. By de- 
termining the draft in your fire- 
place, using my formula and graph, 
and by making some simple fixes, 
you should be able to cure even the 
most stubborn smoky fireplace. 

The first step is to measure the 
height of the chimney. Drop a 
weighted string down the chimney 
and measure its length. Next, mea- 
sure the inside dimensions of your 
flue and compute its area ( AF). Fi- 
nally, measure your fireplace open- 
ing, compute its area (AO), and 
divide AO by AF. Now plot your 
findings on the graph at left. 

If your fireplace plots well be- 
low the diagonal line, you have big 
problems. If it's on the line or near 
it, you should get smokeless op- 
eration during cold, clear weather, 
but you may experience an occa- 
sional problem on warm, windy 
days. If your fireplace plots well 
above the line, smoke should never 
get in your eyes. 

e Below the line: Your fireplace 
has little natural draft, and severe 
modifications may be necessary for 
smoke-free operation. One solution: 
Install a glass fire screen that com- 


letely blocks the fireplace opening. 
n this case, the small holes at the 
ottom of the enclosure and the 
акаре around the frame become 
1e new АО, and the fireplace will 
lot above the line. 

€ Near the line: You may want 
) improve the draft (by reducing 
ле АО) with one or more of the 
iethods noted with the photograph 
for details on the raised-hearth or 
ywered-lintel fixes, see “You Can 
icrease Fireplace Efficiency,” PS, 
lov. "75 ]. 

Changing flue size would also 
elp, but this is rarely practical. 
aising the height of your chimney 
ау be easier, depending on its 
onstruction. If it's sheet metal, 
ıerely adding a new section may 
e enough. If your chimney is brick 
` stone, it will take trowel work. 

Even if your fireplace plots above 
le line, malfunctions may occur. 
hen you must look to other areas 
here the natural draft of your 
1mney may be disturbed. 

Tall trees near the chimney may 
з inducing severe downdrafts in 
indy weather; some trimming may 
e in order. Chimneys should be at 
ast two feet above the highest 
f line (ridge), or three feet 
Jove a flat roof. РЕ 


CHIMNEY HEIGHT (ЕТ.) 


ЕЕЕ МЕНЕЕ 
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Hi яс: шер р: T : | 
кш То — area of opening (АО) of your 
. fireplace, try these fixes: Cement fire- 
brick along the sides; lay a new floor of 
. firebrick; or bolt a piece of sheet metal 
- to the lintel. 


RATIO AO / AF 


Powerful Savings 
Now $2922 each 


The choice is yours. A 7-inch circular 
зауу with sawdust blower, that 
Jevelops maximum 12/5 HP. A dual- 
action pad sander with vacuum action 
Just pick-up. A sabre saw with scroller 
«nob. Or a Ys" variable speed reversible 
drill. But whichever you choose, count 
on two things. Getting a powerful 
2raftsman tool. And getting powerful 
ears savings. 

гаї ѕтап Full One Year Warranty. 
f, within one year of purchase, this 

ool fails due to defect in material and 
vorkmanship, we will, upon return, 
epair it free of charge. 


rices higher in Alaska and Hawaii. 


‘SEARS, ROEBUCK AND CO. 1977 


SAVE 209290 on 17-Piece Drill Bit Set. (46711) 
Now $14.99. 


SAVE 25% on 3-Piece Circular Saw Blade Pack 
(432338) Now $9.99: 


SAVE OVER 20% on8-Piece Sabre Saw Blade 
Pack (#28738) Now $1.88. 


SAVE 50% on Pack of 12 Sanding Sheets in Fine, 
Medium, or Coarse. (#25131/32/33) Now 2/$1.00. 


*Savings based on regular separate pricing from 
1977-78 Power and Hand Tool Catalog. 


On sale at most Sears retail stores. 
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| | = = Damadian's supermagnet 

SAVE 857. СТГ кен 

GOV'T SURPLUS E aw 
CAT 


| Continued from page 7/9 


and NEW EQUIP'T 106 
Powerful Battery Motor 


BILD MOTOEITID ЕНТСШ ІМЕТЕК CAR, ETC. 


cay FACTORY 
| DIRECT 


Finally the magnet could produce 
a constant 1000-gauss field that was 
uniform enough to give an NMR 
signal. 

But there was a problem with the 
RF coil. At first, Damadian tried a 
shortcut. He built a giant version of 
a one-inch NMR  coil—but it 
wouldn't give an NMR signal. 
Hundreds of computer—and con- 
struction—hours later, he and Gold- 
smith produced a smaller coil that 
worked. 

For the final test, Larry Minkoff 
seated himself on а small wooden 
platform and raised his arms. Dama- 
dian tugged the revised coil down 
over Minkoff's chest, then flipped a 
switch. The motorized platform slid 
back until Minkoff was within the 
magnet's field. Тһе seat slowly 
creaked back and forth inside the 
bore as the FONAR spot scanned a 
section of Minkoff’s chest. 

On the black video screen, square 
bits of color marched in rows across 
the screen, forming a pattern (see 
photo). 

Damadian was jubilant—the scan 
showed more detail than they had 
hoped for. A strong signal, coming 
from the area of the blood-filled 
aorta, showed up a bright orange, 
and the air-filled lungs, with a very 
weak signal, appeared as dark blue 
bodies. Тһе shape of the lungs was 
clearly recognizable—in fact, the left 
lung (which the heart crowds a bit) 
was slightly irregular in shape and 
smaller than the right lung. Dama- 
dian pointed to the lungs. “If there 
were a tumor in here, it would be 
duck soup,” he said. “It would show 
up clearly as an abnormally bright 
mass on the image.” 


"Y'DRAULIES tom CRTREORS 
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SPLITTER 


| 15,000 LB. FORCE 


INEXPENSIVE NON—HYDRAULIC SYSTEM 
23" splitting stroke in less than 8 seconds 
(total cycle 11 sec.) Safe, efficient, and 
economical. Ideal for homeowners, ranchers 
and farmers. For free information: 

THRUST MANUFACTURING, INC. DEPT, 112 
6901 S. Yosemite, Englewood, Colorado 80110 
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SURPLUS CENTER ШЕ е" 


This winter, _ 
work in a warm climate. 


Y ou г 9 а J ge. 


Don't be left out in the cold. Now's the time to warm up with a “Thrifty- 
Fifty”—the portable, low-cost oil-fired Reddy Heater that delivers 
50,000 BTU's of warmth. Enough to warm up any two car garage or 
large workshop. And it runs up to 10 hours on one filling of low-cost 
kerosene or #1 fuel oil. That's just pennies an E o 
hour! It's lightweight and easy to operate. Just Шы. 
plug into any standard grounded electrical 
outlet for instant heat. 

Along with the “Thrifty-Fifty’; there's a | 
Heddy Heater* for every heating need, from d. менн е ы 
30,000 to 150,000 ВТО. For bigger jobs, eee M-30 
Koehring has a full line of portable, oil-fired 30,000 BTU's 
heaters, both vented and non-vented, ranging | p 
up to 600,000 BTU's. And every model is pene | 
equipped with an exclusive flame-out 
control. 

See your local hardware store or home 
center today, or write Dept. PS3 for кезен ` 
more information. (50.000 BTUs 


Koehring 


К Atomaster Division 
канам | - Bowling Green, Kentucky 42101 


The work ahead 


The next step for Damadian and 
his associates is to refine the sensi- 
tivity of their equipment—and then 
try it on a patient with a known 
tumor. Even if the tumor is detected, 
there are still years of work ahead. 
The healthy body will have to be 
mapped by NMR, so abnormal] sig- 
nals will be recognized when they 
show up on the scan. The chemical 
fingerprints of all cancerous tumors 
must be found, then analyzed, then 
matched with medical records. And, 
the thorniest problem of all: Dama- 
dian will have to prove that his 
equipment discriminates accurately 
between cancerous tissue and other 
sick, but noncancerous, tissues. 

If he can do all this, Damadian 
may indeed lead us into a “new age 
of electronic medicine." 


*Use only in accordance with manufacturer's instructions. 
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You get 100 part-time careers to 
choose from. And the рау 5 good. too. 

How about $50 for just one week- 
end a month? That’s only for starters. 
Theres more with every promotion. 

But Army Guard Artillery is 
something more than a way to 
make money. It's a chance to learn 
a valuable skill—and learn it to per- 
fection. It's being responsible for what 
you do. 

Whether you drive a truck, oper- 
ate a communications center, tupe the 
orders or provide medical help, Army 
Guard Artillery can help you prove 


Рай 
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Some part-time jobs are all noise. 
Army Guard Artillery pays you to learn. 


beyond doubt that you can handle a 
responsible job. Something full-time 
civilian employers appreciate. 

And you wont have to spend the 
next couple of years away from home. 
After the first few months training, 
you ll be living at home. Working 
part-time. Just one weekend a month. 
Two weeks each year. 

Think we re for you? Try us. 
Complete and mail the attached post- 
card or call toll free 800-638-7600 
(except in Alaska, Hawaii, Puerto 
Rico, and the Virgin Islands). In Mary- 
land call 301-728-3388. 
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SHOP. TALK 


By ALLEES 


Now there's a shouting star 
That star | hung toward the top of 
last year's Christmas tree (above) was 
more than ornamental. It was an alarm 
that would shout "Fire!" if the tree 
started to burn while | was asleep 
upstairs. | took the manufacturer's word 
for this, but later, as | was packing up 
the tree at season's end, | became 
curious. | tried to waken the silent 
alarm by holding a match near those 
slits in the star. No response. So, be- 
fore wrapping the star for re-use this 
year, | dangled it from the end of the 
fireplace poker over a flaming post- 
Yule log. That made it yelp—and an 
effective alarm it is. 

You can order a star for your tree 
by mailing $10 (plus 75€ postage and 
handling) to ldeas International, 4701 
E. Kessler View, Indianapolis, Ind. 
46220. The alarm operates on a pen- 
light battery, so it stays on guard even 
when your tree is unplugged. 

Which brings us to some general 
advice about  Christmas-tree safety: 
Those lights can invite trouble. For 100 
bulbs you'll have over 400 electrical 
connections—maybe as many as 2000 
on a tree with twinkle lights. That's a 
heavy potential for shorting. 

SO it's essential to keep cut trees in 
a water-filled base. Trim the trunk at an 
angle to expose a maximum number 
of wood cells, and keep the water 
level above the cut all season. Don't 
buy a dried-out tree (tap the base 
sharply on the ground: if the tree 
showers needles, it was cut too long 
ago); discard your tree as soon as 
needles drop when you pull a branch 
between your fingers. 

And don't feel falsely secure because 
you use an artificial tree. Some are 
flammable, and even those that aren't 
probably have a metal framework that 
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can short-circuit a string of lights with 
worn insulation. So never leave any 
tree plugged in while you're away or 
asleep. Don't turn the season's warm- 
est symbol into a hot statistic. 


Second-guessing the judge 


The flood of mail praising the ply- 
wood-contest projects we presented in 
August carried along a few inevitable 
pebbles of protest—including а half- 
dozen readers who accused the judge 
(me) of making an impractical selection 
for top prize in the Indoor category. 
Its a lot easier to second-guess on the 
basis of 12 top designs than it is to 
dredge that dozen up out of a sea of 
1000 entries, of course. Still, I'll ac- 
knowledge the consistent complaint 
about the sawbuck table: that it doesn't 
provide for conventional seating. 

This handsome project wasn't sub- 
mitted as a dining table, but APA chose 
to accessorize it that way for the 
photo, and they assure me that with 
the chairs shown there's no problem 
about tucking your knees in far enough. 
As for your feet—you prop them in the 
6” slots, which are ample unless you 
insist on wearing snowshoes to dinner. 

Meanwhile, we've launched our 
'78 contest (new rules were announced 
last month and will be repeated in our 
Jan. and Feb. issues). Deadline for 
entries is a month earlier this year— 
March 1—as you may have noted from 
those posters APA has peppered 
lumberyards and home centers with, 
coast-to-coast. They read: "Wanted: 
Plywood Prize Winners—$3000 in Re- 
wards.” 

Those of you who requested more 
detailed plans for these projects will be 
glad to hear you can get a giant plans 
sheet giving cutting and assembly in- 
structions for all 12. Send $1 to Ameri- 
can Plywood Assn., Box 2277, Tacoma, 
Wash. 98401 and ask for Contest Pro- 
jects. 


Put a good face on it 


Looking for worthwhile winter workshop 
projects, but wary of fussy finishing? 
Plastic laminates your answer—and 
one of the leading laminate makers has 
prepared a plans brochure titled "Four 
Easy Projects." А cube table (shown), 
bookcase, and planter shelves can be 
faced with any of Wilsonart's 108 pat- 
terns—marble, slates, woodgrains, solid 
colors, and designs. The fourth project 
concerns facing utility areas: pantry or 
laundry shelves, window seats or sills. 

Wilsonart offers the  handsomest 


marble patterns on the market, and the 
cube table is an ideal use of them. For 
the brochure, see your Wilsonart dealer 
or get his address from Ralph Wilson 
Plastics Co., 600 General Bruce Drive, 
Temple, Tex. 76501. 


For the record 


At-job DIY instructions have now gone 
audio. Peerless Faucet Co. is packing 
a 33'4-rpm record with every faucet 
to supplement the illustrated instruc- 
tions (see photo below). Peerless 
makes a full line of kitchen, lavatory, 
tub, and shower faucets designed for 
DIY installation. You just take a port- 
able turntable to the job and do what 
the man says, while looking at the 
pictures. You don't even have to be a 


patient listener, since the recorded 
instructions average only about five 
minutes in length. 
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IS THE MOTOR. 


PLAI TER 


Fisher introduces a major advance in audio technology: 
the linear motor 120 pole, direct drive turntable. 


Jne of the problems in improving 
2ct drive turntable performance is 
ucing wow & flutter due to cogging 
ion of the motor. 
Nith its limited number of poles 
ually 12) and its relatively slow 
тайпа speed, most conventional 
2ct drive systems also have an in- 
ent problem of low starting torque. 
Го solve these problems, Fisher has 
aneered the linear motor, direct 
ге system. The new Fisher MT6225. 
n effect, the platter becomes the 
ntable’s motor. And Fisher's 120 
e design practically eliminates 
ging action, and lowers wow & 
ter to a totally inaudible 0.03%. 
‘he linear motor direct drive system 
her reduces turntable rumble to an 
remely low —70 dB, far below 
ring level. 

HOW IT WORKS 
| continuous band of ferrite ma- 
al, containing 120 magnetic poles, 
ttached to the inside bottom rim of 
platter. To start platter rotation, 
h pole opposes ےھ‎ _. 
of the electro- Ss (2 
gnetic drivers AM id 
the base top. 
h of the 120 poles is attracted or 
elled as it passes the driving electro- 
mets for smooth, stable operation. 


m 
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120 pole 
permanent 
ferrite 
magnetic band 


in electronic sensing device moni- 
the platter's speed, and acts as a 
/o-feedback control to maintain 
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base to absorb vibration. 

In all, there is no other turntable 
available that comes 
closer to the perfect 
performance... or 


practically perfect speed accuracy. 
Built-in strobe and pitch controls 
are provided. 

The speed accuracy of the 
system is independent of Electromagnetic 


Drive signal 
generator sensing coils 


line voltage fluctuations. el the ultimate 
THE ARM сонікі in reliability. 
The Fisher MT6225 mS ` Fisher MT6225, 


_for about $250. * 

<. See it now at fine 

. audio stores and the 

"audio section of 
department stores. 


is equipped with a pro- 
fessional-type gim- 55 
baled tone arm for perform- . 
ance to equal its technically 
advanced motor design. 

The arm accepts all stand- 
ard cartridges. The auto-return system, > — 3— — — 


Spindle | 


қ | М | i i 
«менон —— CE ---дДд Sàn 
record, is designed with no restraints Wow & Futter o 0.03% WRMS — 
on its lateral or vertical motion during | Tracking Force Range 0.6-3.5 grams 
operation. Rumble -70 dB (DIN B) 
ue ane has ws А Maximum Tracking Error + 1,5% 

able tracking мд RS 

АҮ Auto St Yes 
force with cali- | Br | << eee > E — 
brated Auto Reject o ç 188 

Cueing Viscous Damped 


Anti-Skate Control Adjustable 
қ Platter Weight КЕГЕ 2.2 165. КЕ 
| Speed Selector 33/45 | 33/45 rpm | 


uu o oo 


# FISHER 


The first name in high fidelity 


settings from 
0.6 to 3.5 _ 
grams. There's ~~ 


also precise 8-4. ; 
Ж: : * NE Fisher Corporation, 
variable anti-skate, ч. E 21314 ln St., 
and viscous damped Nñ, 2” ~ Chatsworth, Calif. 91311 
cueing. The MT6225 = ml S Des 
also has a heavy cast- ЖА. 209. a f 


aluminum platter, 
and a massive 
integrated 


HE DTE 


МТ6225 


"Manufacturer's suggested retail price. Actual selling price determined by individual dealer. 
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Exxon’s new motor O1] 
200,000,000 gallon 


ANEUS. GALLON 


ONE 0. 5 GALLON 


Imagine these rows of one-gallon gasoline cans continuing for over 5,000 miles and you ‘Ihave an idea of TI hat E xxon's net 


New gasoline- -saving UNIFLO 


It can help you save money Іп an average car, the friction-reducing action of 
and help America conserve Uniflo builds up gradually for about 1, 500 miles as the 


energy. New from Exxon Research. 
Exxon has developed a new motor oil that could save —— 
over 200,000,000 gallons of gasoline a year if only 
one out of every 20 cars used it instead of typical 
multi-grade oils. 
And we think many drivers will want to change to 
our new Uniflo motor oil, because it saves money. 
Test carsaveraged 16 extra miles from each tank 
of gasoline after a conditioning period with this new 
motor otl. 


How Exxon's new gasoline- 
saving Uniflo motor oil works. 


Exxon Research has found a way to make this 
golden, natural oil lighten the load on a car's engine. 


А SUPER PREMIUM 


MOTOR OIL 


SAE 10W-40 
10.5. QUART 


Unique, oil-soluble friction modifiers cut the resis- Free folder tells how this new super-premium multi-grade 
tance betwee n Wing ts and let the engi t oil saves gasoline. At your Exxon station. Or write New 
ance between moving parts, and iet tne engine pu Uniflo, P. O. Box 2180, Houston Texas 77001. 


more horsepower into moving the car. 


ee 
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ould save the country over 


of gasoline a year. 


tof every 2 


| e 
motor oil. 
new motor oil conditions the engine. 

From then on, with new Uniflo there is mea- 


surably less drag in the engine than with a typical 
multi-grade oil. 


So the engine turns easier and needs less gasoline. 


And when you save gasoline, you save money— 
while helping the country conserve. 


Savings proved in 417,000 
miles of driving. 
We compared new Uniflo and typical high-quality 
multi-grade oils in driving tests using a fleet of cars 
that logged over 417,000 miles— 114,000 on 
new (по. 
There were 19 cars in this fleet, ranging in size 
from a VW toa Cadillac. Here's what we found: 
Compared with a typical, high-quality multi- 
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used it instead of typical multi-grade oils. 


Savings averaged 16 extra 
miles per tank of gasoline. 

The whole fleet of cars averaged 16 extra 
miles per tankful of gasoline, after conditioning with 
new Uniflo. 

That's the same as saving the equivalent of about 
3* a gallon on all the gasoline they used. 

We hope you'll try our new gasoline-saving Uniflo 
motor oil soon. It's Exxon's best engine protection 
ever, with new, friction-reducing capability. 

Itis also an economical way to conserve energy. 


grade oil, new Uniflo demonstrated measurable PEZ «x 


gasoline savings in 18 of the 19 cars— savings 
as great as 26 extra miles per tankful in one of 
the test cars. 


UPGRADE 
THERMAL 
one 11452,4 
First ina series of energy- 
saving home improvements 


Heat-wastin 
doors 


You can plug the leaks 


g 


By THOMAS H. JONES 


‘The drastic 
Бен tuner болю е би CNPC, 


otherwise  well-insulated house. 
While losses can be reduced by Replace unused door 
adding storm doors to front and 1 өр” 

back doors—or replacing them with with thermal window 
insulated steel doors—two doors re- 

main that are difficult to treat: 

sliding glass patio doors and the BEFORE 
attic door. 

Sliding glass doors have other 
problems besides heat loss—they 
are hazardous; they are difficult to 
lock and thus are security risks; 
and when they are located just 
three feet from a kitchen door, as 
ours was, they are superfluous. For 
all of these reasons we replaced the 
sliding doors in our dining room 
with a casement window, and add- 
ed a cupboard on either side, a cor- 
nice above the window, and a win- 
dow seat below it. The heat loss 
was cut from 3900 Btuh to 870 
Btuh. 

Attic door 

Our attic door, as in many 
houses, was simply a hollow-core 
flush door. But if the attic is un- 
heated, this is an exterior door. 
Weather-stripping and  plugging 
the usual inch-wide gap at the bot- 
tom of the door help, but the heat 
loss is still high—1200 Btuh in our 
case. 

When we went over the house a 
few years ago to determine the best 
places to insulate [“Ном to Figure | 0 s cob А“ | 
the Best Places to Cut Heat Loss | | "M 2 pe prr 
in Your House," PS, Sept. 75; also | 0 и = d iin 
reprinted in Solar Energy Hand- 
book, 1978], we used a combination 
of weather stripping, 5$-inch poly- 

Continued 


Sliding glass doors (top photo) 
were superfluous and a security 
risk. Double-glazed casement 
window, flanked by floor-to-ceil- | 
ing cabinets (above), is now fo- 
cal point of dining room. 


Bottom of opening was framed 
in to support three-section case- 
ment window. Vinyl siding was 
added later to cover framing. 
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“How а circular saw changed my life? 


Believe it or not, it’s the sort of thing 
„ме су all the time. 
> Ekai has a job to do 
. that's just too tough to 
>», do by hand. Or too 
~ time consuming. Or 
А | too impossible. 
| Bd erm. 
& torip. Window 
si ——Cutouts to 


Studs to cut. 

ыле 50 he turns to one of 
ur оше: saws for help. To our Model 
M511, for instance. 

A lot of tool for 532.99% 

714 m., 114 hp, 5,800 rpm, rugged. 
With ball- bearing construction for longer, 
smoother running. A big, wraparound base 
Yor extra support. Calibrated scales for 


fast, accurate depth-and-angle adjustments. | 


Telescoping bladeguard and double : 
insulation for maximum protection. 


Of course, depending on the سے‎ oe 


job, һе could _ — yy 


E iR 
EM 


zs „ make. Shelves to trim. 


one of our jig saws. Or sanders. Or 
routers. Or planes. Or drills. But the out- 
come would still be the same. 

The enjoyment of a job well done. The 
satisfaction. The sense of accomplishment. 

Graduating from the basics to bigger 
things. From a gatepost to a game room. 

Or even a gazebo. 

And a whole new way of living. 

Which leaves us with a big respon- 
sibility. The tools we make have to be 
equal to the job. They have to feel right 
in a man's hand. And they have to hold up. 

That’s how it ought to be with 
everybody's power tools. That’s how it is 
with ours. 

Thereason is just plain good engi- 
neering. The kind that only comes with 
half a century of industrial experience 
and on-the-job performance. It goes 
into every Rockwell portable and 
stationary tool we make. 

. Its why theyre all made 
| = tough, accurate, powerful. 
= When aman puts his 
СТЕБ life into something, 
p it’s the least we can do. 
You can depend on it. 
Rockwell. 
Its the same name 
1 industry s been 
poene Оп 
и 20 Ye 
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> 2 "Manufacturers suggested retail price. ¥ 


Heat-wasting doors 


[Continued] 


foam board tacked on the back, and 
several layers of polyfoam stacked 
at the bottom of the door. This seal 
has cut heat loss in half. | 
When summer came, we installed 
an exhaust fan to cool the attic dur- 
ing the day and to draw cooler air 
through the house via windows and 
the attic door in the evening, when 
it became cooler outside than in- 
side. This meant leaving the door 
open—which opened a whole new 
playground for our cats, and also 
opened our house to insects that 
could get through the !5-inch cloth 
mesh behind the exhaust-fan louv- 
ers. For summer months we obvi- 
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ETT. 
Í SHADE 


CORNICE 
| 


Lid of window-seat box 
extends full length. Box 
provides a lot of storage, 
plus a comfortable seat 
with removable cushion in 
place. Drawing at right 
shows details of construc- 
tion. 


130 | POPULAR SCIENCE 


ously needed a screened opening in 
the door. We also felt we could cut 
the winter heat loss substantially 
more. 

To accomplish this, we framed 
out the back of the door with 1-by- 
3’s and packed in R-11 insulation, 
double-weather-stripped the door 
with phosphor bronze, and estab- 
lished an extremely good seal at the 
bottom of the door—two-inch poly- 
urethane upholstery foam. For sum- 
mer ventilation, there's a screened 
opening with its own removable 
tight-fitting block of insulation (see 
photos and drawings on the follow- 
ing pages). 
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WALL 
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GE BRIGHT STIK 
(2 RECG'D ) 


TO BE 
5"LESS 
TH AP 
SPACE 
BETWEEN 
CUPBOARDS 


С • > 


ALUMINUM 
BRACKETS 
(3 REG'D)I 


SLOT 
CORNICE 
FOR 
PLEXIGLAS 
DIFFUSER 


РЕ 


View up inside cornice (left) shows 
GE Bright Stik fluorescent lights, which 
snap in place on button pads. Drawing 
above shows cross section of cabinets. 


BACK 


I3 QUARTER 
ROUND 


LID BRACE 
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between studs, and under the floor of 
the window seat. 


Floating storm door 


for patio slider 


ы 


Have а single-glazed, heat-wasting patio 
door that you don’t want to replace? 
Mine provides useful access and interior 
light on short winter days, but after a 
freezing night—and in spite of double 
drapes—a foot or two of ice usually 
formed on the glass's inner surface. 
Clearly, | needed a storm door. 

My free-floating, top-hinged storm 
door can be removed in the spring mere- 
ly by untying the counterweights and 
unscrewing the two hinges. The counter- 
weights (two 214-lbs. and two 5-lbs.) 
allow the door to swing out at bottom 
on mild days to permit egress for our 
cats and dog (see photo). A light push 
on the frame edge (never on the clear 
plastic glazing) will allow a person to 
go out, and the door will gently glide 
down to its former angle. In cold weather 
the door is tightly secured to the patio 
door frame by hooks and eyes. 

The 6'-by-6'9" door is framed of 8'- 
by-3"’-by-1"" furring strips, mitered and 
secured by 3” corner irons. The center 
vertical furring strip is attached by 37 T 
plates. The plastic—heavy-duty drop 
cloth—is mounted on the house side of 
the frame. It’s stapled to the frame 
every four inches. Two 1” nylon pulleys 
are hung from the edge of the house's 
overhang. The weights are rigged with 
clothesline and attached to the frame 
with screw eyes.—James R. Burton 
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The Touch by Regency is the 
first fully synthesized, 16 channel 
scanner to put over 15,000 radio 
frequencies at the command 
of a fingertip. 

It not only opens you up to 
a whole new world of action, it 
gives you plenty of features to 
play with as well. 

For example, The Touch 
will never allow you to miss a 
severe weather warning. No 
matter what frequency you're 
tuned to. Simply set Channel 16 
to the National Weather Service 
alert mode, if available in your 


a uw 


area. The Touch automatically 
cuts into any severe weather 
broadcast. 

In other words, it'll interrupt 
a raging fire to bring you news of 
a threatening tornado. 

Неге s another overriding 
feature. The Touch lets you set 
up Channel 1 as a priority 
receiver; and it samples that 
frequency every 1.2 seconds. So 
you won't miss any calls on your 
avorite channel. 

Other points: there's no 
complicated programming to 
do. Мо crystals to buy. Simply 


tap out the frequency number 
you want, and you're there. 

Or scan for action on your 
16 possible stored frequencies 
by merely touching SC. Or 
search for the unknown by 
tapping SS. It's that easy. 

And when you find new 
action, The Touch tells you 
exactly what you've found in the 
LED display. 

The Touch by Regency. See 
it at your dealer's. 


The Touch by Regency. 
The Ultimate Scanner. 
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UNDERS TANDING 


From Owens-Corning, 
the company thats made 
it for 30 years. 

In 30 years, we've grown to be America's 
leading insulation company by preaching that 
pink Fiberglas* insulation can save energy— 
and топеу. 

Now the energy crunch and soaring fuel 
bills have made believers out of nearlv everv- 
one. In the last four vears alone, over 
11,000,000 homeowners have added insulation. 

If your home is still an energy-waster. tear 
out this ad. It'll help you save plenty. 


Types of insulatior 
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Rigid 


Blanket — soft, woolly, made from fibers of 
glass, rock or slag. Comes in slab-like “batts” 
or rolls. Probably in your attic right now. 
Loose-Fill - sold by the Бар, to be poured or 
"blown" into place. Made from glass, rock, 
slag, even macerated paper. 
KRigid— panels of foam-plastic. Good under exte- 
rior siding or below concrete floor slabs. 
Foam- chemicals that foam when pumped into 
wall cavities by professional contractors. 
NOTE: All insulations are not alike. 
There's one way of being sure you get your 
money's worth. Insist on a brand with fis 
label: | 


| Foam 


It means samples have been tested by 
independent experts—the NAHB (National 
Association of Home Builders) Research Foun- 
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Forget inches: It's R-values that count. 


6 inches of Fiberglas have the same R-value as 15 inches of wood or 7 feet of brick. 


dation, Inc.— and found to deliver the thermal 
performance claimed. 
Insulation is cheaper 
than oil. 


** Just as in figuring automobile gasoline 


Pink Owens-Corning Fiberglas, for exam 
ple, is a highly efficient insulator. A blanket ju 
6 inches thick has the same insulating R- 
value— R-19—as a wooden wall 15 inches thicl 
or a brick wall 7 feet thick. 

Check the Owens-Corning insulation ma 


mileage, the amount of money you save on your оп the right-hand page, and then consult yout 


Estimated Annual Fuel Savings” 


[ Kansas City, Kan. 284 | 173 | 


Columbia, S.C. | 21 | 14 — 
Тара Fh 


[Los Angeles, Cal. БЕНЕН | 80 | 26- 


home heating and cooling bills with insulation 
depends on a great many different factors. 

Тһе estimated dollar savings listed іп 
the chart above are based on April, 1977, 
average energy costs in each of the cities 
shown. taking into account the local climate 
conditions. 

Estimated savings are calculated for a 
typical three-bedroom ranch home of 1,370 
square feet, going from no insulation in the 
attic to Owens-Corning's recommended 
minimum standards for that city. 

These savings represent guidelines or esti- 
mates only. They do not reflect actual savings, 
which may vary depending on the type and 
condition of a home, heating and cooling sys- 
tem, unusual weather conditions, personal tem- 
perature preference, family life-styles, increase 
in energy rates and other unpredictable 
factors. 

Important: keep all receipts for insulation 
you install. You may yet be allowed a tax credit 
for part of your expense. 


What's an R-value? 


Таке a look at that brick wall below, and 
you can see why it's important to understand 
"К-уаШшев.” 

R stands for Resistance—to the flow of 
heat. The R-value of any material 1s simply a 
measure of how good an insulator the matenal 
15. The higher the К number, the better the 
insulator, 


local building supply dealer or insulation 
contractor about the R-values—nof 
inches— recommended for insulation in 
the ceilings, the walls, and the floors of 
your home. 
Why you should insulate 
your attic first. 

. Below is an infrared photo of a typi- : 
cal uninsulated house. Places where heat 
Is escaping show up red. The windows. 
Тһе door. 

But look at the attic. 

Proof of where much of the heat is 
being wasted. (In the summertime, the sun's 
heat seeps іп here, to run up air-conditionin: 


— 
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bills.) This is why the attic 15 one of the mos 
important places for you to tackle frst. 


Where else you 
should insulate. 

When vou've taken care of one of the 
worst energy-wasters, the attic, you can tun 
vour attention to two more areas: Exterior 
walls. Crawl spaces. 

Walls may be toughest. If they're enclo: 
on both sides, but hollow, the best thing is 
usually to have a professional contractor inj 
loose-fill insulation through small, drilled he 
With unfinished walls, of course, you can ac 
blankets of insulation and then enclose then| 

Floors over unheated areas should be 
insulated from below. It's usually easy to ap 
blanket-type insulation, fastening it up into 
position with wire mesh, wooden cross brac 
or other devices. 


Doing it yourself 
vs. having it done. 


If you're handy around the house, and 
spare the time, you'll probably be able to mz 
age the biggest part of the job on your own 
maybe two thirds the cost of having a profe 
sional contractor do it. | 

Your walls could stump you, though. F 
them, a pro and his special blowing equipm 
might be the answer. 


NSULATIO 


(Loose-fill, properly installed, works well : | (Obviously, the best chance to do the job right.) 
vhere, too. However, since prefabricated Insulation may be It's a total system for saving energy and fuel 
kets offer more consistent thickness and the last thing you need. bills—at a cost which can be comparable to that 


of a conventional home! 
Besides A to E under the previous 
heading, specs include: 
E. Blankets of 
Fiberglas insula- 
tion— with NAHB 
Research Foundation 
label— installed to at 
least minimum 
K-values on map; С. 
Use of vapor barriers (1.0 
perm or less); H. Perimeter 
insulation (for slab-on-grade 
construction); I. Certain air- 
handling ducts insulated; J. 
Correctly sized heating/cool- 
ing plant. 


What to do if you 
cant get the insulation 
you want. 


As the chart below shows, 
Owens-Corning has already doubled 
its output capacity since 1971, and 

we re planning to boost it another 
35 percent by 1980. 

Still, with millions adding 
insulation every year, there are 
bound to be shortages from 

i | time to time. Please be patient 
house diagram at the bot- with your su pplier if he's temporarily out of 
tom of this column. It pink Fiberglas insulation. It’s not his fault, and 


ity, many contractors prefer them for 
s—simply because of their more reliable 
ymance.) 


Insulation works best when it works in 
partnership with other home energy-saving 


How much do you need? Well, where do you live? 


OWENS-CORNING 
P shows minimum insula- 
recommendations for ceilings/ 
s/floors in six zones. The "R-values" are 
conomical amounts of insulation, consider- 
climate, energy costs, insulation price, and 
r factors. 


ideas. Glance at that 


Note that attics in colder areas need as shows the ideal combination of 10 energy- we're doing our best to minimize the problems 

h as R-38—the equivalent of one foot of savers suggested by Owens-Corning's thermal We think Owens-Corning Fiberglas sula- 

Fiberglas blanket insulation! About 8 experts for newly constructed energy-efficient E^ қ | 

es (R-26) is right for warmer air-condition- homes. You can still get the benefit of many of ©] e Ж n 

ones, and a full 6-inch (К-19) blanket even them in your older home: A. Caulking and : seth 

he temperate areas of the country. sealing around doors and chimneys; B. Double- 

How to picka glazed windows, or equivalent (in certain geo- 
| graphic areas); С. Storm door and standard 
contractor. ! fait 
door used in combination, or an insulated door 
Carefully. properly weather-stripped; D. Good attic ven- 


. Look in the Yellow Pages under , tiation to expel hot air and moisture; E. Win- 
Insulation Contractors- Cold & Heat; dows weather-stripped. 


ask your utility company for names, or | à 
consult friends. Making a new home 600 


Get several contractors to energy-efficient. 
quote your job (by K-values, This diagram shows Owens-Corning's 10 - 
not inches), and judge by reli- ес for building a new energy-efficient home. ^ov MM UC MN ЛЫ Ші 
ы ability as well as price: Tip: Ask жны шл К 
- the contractor for a certificate D G ger ЖОННИ MET A os 


ng the insulation manufacturer's 
e and the installed R-value. А 


М "alta ea или MP ааъ шеа чай A 1971 1974 1977 | 


ure when you те ready to sell. Е А » GI UEM. TERR, EN VEU. UND RA: ur T 
У У ЖҰР а E tion is worth a lot. Maybe, even, worth waiting 
е у —— сл. i aida аад ыч 


Тһе 2 тові соттоп 
insulating mistakes. 


cking blanket insulation tightly, 

y to cram more in. Wrong. It's 

e fluffy on purpose. Squeezing it 
lowers the R-value. 

ying attic insulation with vapor 

ler on top. Wrong. Vapor barriers 
ld always face the warm-in-win- 

ide of the structure. 


for. But we have to be honest with you. If you 
have ло insulation now, you're in trouble, and 
p you should try to get at least a bit in your attic 
from another reputable manufacturer. Later, 
you can bring your home up to the minimums 
on our map with the brand you really want. 


OWENS/CORNING 


FIBERGLAS 
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Give 
our little one. 


p 
ES 


о е 

Your youngster is going to lovd £ 

Santa when he sees this. Its $ 
only 19" high. And it's % 
loaded with safety features Re 
Wrap one up at your = 
Suzuki Dealer now. 
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Train quickly im B short weeks at Toledo 
for a bright future with security in the vital 
meat business, Big pay. full-time jobs — 
HAVE А PROFITABLE MARKET OF YOUR 
OWN! Time payment plan available, Di- 
ploma given. Job help. Thousands of suc- 
cesalul graduates, OUR 54th YEAR! Send 
NOW for a m new giri FREE catalog. No obligation. G I. 
approved. L SCHOOL OF MEAT CUTTING. Nn Т1-02- 


0197T, Den. 51-Ү, 33 M. Superior, Toledo, Ohio 43604. 


RICKA DUO-WHEEL 


CONVERSION KIT AND 
FIBERGLASS FENDERS | 


«increased 

traction 
increase 

tire capacity 
eGreater 

operating safety 
eLonger tire life 
Easy to install in 10 minutes with regular rim wrench. 
Sand, paint fenders and bolt. No costly body work. Fit 


most mini-pickups, v», 34 and 1 ton trucks. Ricka Duo- 
Wheel Adapters transfer load from outer wheel to hub. 


| The ultimate in safety and protection of your family. 


Write RICKA MFG., 
DEPT. RPS-12 
Pequot Lakes, MN. 56472 for illustrated brochure. 
Name 
Address. 
City 


State Ls m Zip 
Phone: Bus. 


Home 
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Reflective draperies for a patio door 


PS has had a number of queries about 
how the PS Lockbox—the pole-and-beam 
leisure home we built for a series of arti- 
cles in 1975—fared last winter, since 
readers knew the house featured win- 
dow-walls and electric heat. Though con- 
struction had begun before energy con- 
siderations became crucial, the house 
was properly sited (the all-glass prow 
faces south: the north wall is window- 
less), and all windows are double- 
glazed in factory-weather-stripped wood 
frames. Even so, heat loss through the 
window-wall on a 20-below night more 
than offsets the sunny-day solar gain. 

So this year we're covering the win- 
dows with reflective thermal draperies 
each night (photo above) and whenever 
the house is shuttered between visits. 


Guess what we're using for draperies? 
Thermos sportsman's blankets. These 
blankets come with a sturdy grommet in 
each corner that's easy to hook over L- 
screws in the door frames. The light- 
weight material is a tough, nonporous 
laminate (b6'" by 84") of fiber scrim 
and aluminized plastic film. Just be sure 
to place the reflective face in, where 
it can bounce back the room heat. 

Blankets also prevent convection 
loss by keeping air from washing up the 
glass. For the most effective air seal, 
apply Velcro strips to overlaps and win- 
dow frames. 

We got our blankets from Edmund 
Scientific Co., Barrington, N.J. 08007; 
they re $10.95 each, ppd. Edmund also 
ships a cheaper, more fragile reflective 
sheet called a Space Rescue Blanket. 
Its the same size at one-fourth the 
weight, since it’s just a single layer of 
metallized polyvinyl. It's not rugged 
enough for the use described above (and 
lacks corner grommets) but we've hung 
two pairs of these from a conventional 
drapery track, to pull across the upper 
tier of glass (not shown in our photo) 
each night. The thermal improvement 
when all that naked black glass is 
masked with reflective draperies is re- 
markable.—A/ Lees 


Door ТО 
unheated 
area: 

Convert it ТО 

a thermal barrier 


Completed attic door is shown above; 
insulated cover (left) snaps into place 
with bullet catches. 


For more info on saving heat, turn page 


You get Audel’s remarkable Carpenters and Builders Library to use 


You could build a house with all the 
information in these volumes! 


Four hardbound carpentry volumes packed 
with nearly 1,500 pages of advice, thousands 
of illustrations, and projects on kitchen cabinets 
—fireplaces—cornices—windows—even 
houses! How can Audel give you all this to use 
for 15 days—plus а $3.50 home repair book 

to keep free? 

The answer is simple. Audel's experience as 
one of the world's foremost self-help publishers 
has proven that do-it-yourselfers are not 
satisfied just to do one or two projects. When a 
really outstanding build-it/fix-it guide comes 
along, they're not just interested in sampling it. 
They want to keep it. 


РА | 


We're inviting you to take the Carpenters 
and Builders Library into your home and use it. 
Build a home workshop- install a staircase — 
remodel a doorway — plan a patio— construct a 
wall. Discover valuable new ideas, plans, 
techniques, and shortcuts for master carpenters 
and Sunday do-it-yourselfers, too! 

After 15 days, if not convinced that this 
easy-to-use library will pay for itself again and 
again—send it back and owe absolutely nothing. 
But the $3.50 Easi-Guide to Indoor Home 
Repairs is yours to keep anyway! 

On the other hand, we're sure you'll want 
to use this remarkable, money-saving Audel 
library for years to come. So why not give it a 


try? You have a free book to gain, and all you 


riskis the 13€ stamp needed to mail the coupon! 


Send no money —detach and mail today! 


FREE-BOOK 
\ FREE-TRIAL 
=.» COUPON 


i= Yes —please send 

me the Carpenters and 
Builders Libary (#23169) to use for 15 days free. 
If not completely satisfied—| may return it and 
owe nothing. Otherwise, it's mine to keep for only 
$24.50 plus delivery. And, whatever | decide, а 
gift copy of Easi-Guide to Indoor Home Repairs 
(valued at $3.50) is mine to keep free! 


Name (please print) | 


Address 
City 


State Zip 
Save shipping and handling costs. Enclose full payment 
(plus sales tax, if applicable).15-Day return privilege still applies. 


Mail To: CF36 


Audel | | 
e! 4300 W. 62nd Street/Indianapolis, Indiana 46206 
& A Division of Howard W Sams & Co., Inc. 


for 15 days, and a $3.50 bonus book to keep. (Your cost: one 13€ stamp!) 
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Unimat—5-in-1 Machine Shop—World Famous f 
unimat the precision lathe that converts to ver- 
tical mill, drill press, surface grinder and polisher 
—over 100,000 in use by R & D labs, inventors, 
hobbyists and precision machinists. A complete ў 
machine shop in miniature. Reg. $229.95. Add | 
$5.00 for shipping. : 
1000-A3 Unimat 5-in-1 shop  .... ........ $184.50 


E X UD акк 


After cutting opening in hollow door for 
screened window, fill space between stif- 
feners with scrap wood blocking. 


Framing of 1-by-3's to contain insula- 
tion is fitted to back of door. Framing is 
cut and notched at bottom to provide 
snug fit at first step of attic stair (also 
see detail in drawing below). 


i 
Hargrave Miter Frame Clamp—Clamps all four 
&corners at one time. Quickly adjusted. Absolutely 2 
accurate. Aluminum alloy corner blocks. Screws 
and adjusting nuts are steel. Capacity 2 to 14" 7 
‘Add $1.00 for shipping. 
780-C15 Miter Frame Clamp ............... $11.25 j 


Hargrave Extension Screws—Each set increases & 
capacity of Mo. 780 clamp 12". Any number of 
extensions may be used. No. 780-E available only j 
Іп sets of four. à 
780Е-С1І5 Set of 4 Extension Screws ..  .. $5.29 


Sand-O-Flex Contour Sander Kif—For curved or ў 
fiat surfaces. Firm cushioning bristles force ! 
abrasive strips into, around and over corners, 
small openings, convex and concave surfaces. $ 
Aluminum wheel contains 80” to 150” of abrasive 
cloth strips, which is fed out as used. Use оп! 
metal, wood, fiberglass or ceramics. Mo job too | 
tough. Kit contains #£350-R wheel, 6" dia, x 1”) 
wide by 5&" bore, 3 abrasive refills in assorted 
grits for wood or metal sanding, 4" shank adap- 3 
ter to fit chucks, and an arbor reducer bushing 
584 to Ye" included. Add $1.50—Reg. $24.95. : 
35-M2 Sand-O-Flex Sander ........ . ..... $17.98 


Fiberglass insulation fills all openings 
in framing except screened window. Ply- 
wood cover completes sandwich con- 
struction. Hardboard could also be used. 


WT Doubled phosphor-bronze weather 
stripping seals top and sides of door 
opening (right). Longer rod permits use 


of existing doorknob assembly. 


= 


RECORD STANLEY | 


$ Record Woodworkers’ Vises—The finest vise 2 
(made. "Toe-In" Jaws give even gripping power. 
z Dual Action Screw. Quick action special buttress 
threads increase grip with tension. Built-in adj. 
“ова” on front jaw, 52D—7" Jaw, opens 8” Wt. $ 
22 165. 52142D—9" Jaw, opens 13". Wt. 40 165. Add 


"shipping cost io price of vise. (Ask your Post ا ا‎ 
office.) | BRONZE Og ae a i 
52D-R10 7" Vise—22 IBN. іы Шар $34.50 \ WEATHER STRIP. F 
5214D-R10 9" Vise—40 ІБ.................. $47.50 


Мо. 59 Stanley Doweling Jig—Make boring dowel fj 
holes in edge, end or surface of boards easy— 
complete with 6 guides X," to V2"—with depth 
gage. Add .75 for shipping. Reg. $23.45. 

59-519 Doweling Jig .... ..... PUER EAE dn 615,39 


a 


DOORSTOP 2 7 
Ж 
| ` 


Rockwell Speed-Bloc Sander— 
Palm grip design for one hand 
use. Thumb control switch, off- 
set pad for 4 way flush sand- 
ing, 12,000 ОРМ. 100% Ball 
Bearing, 5/64" Orbit, 2 Amps. 
Direct Motor to pad design. 
Pad size 4V5'" x dva", Add $2.00 
for shipping. Reg. $64.99. 

4480(330)-R7 . .... ..... $47.98 


i SILVO (BRAND NAME) TOOL CATALOG 


:THOUSANDS OF EXCITING TOOL VALUES: 
| Stanley, Wen, Speedy-Sprayers, Milwaukee, Rock- 
well, Dremel, Skil, Nicholson, Disston, Millers 
Falls, Helios, Wellsaw, Plumb, Kennedy, Huot, 
г Ridgid, Crescent, Vise-Grip, Audel Books, Unimaf, 
Wiss, Channel-lock, General, Pony Clamps and 
ғ many Nationally Advertised brands of tools and 


DOOR MODIFICATION DETAILS 


STUFF WITH 
UPHOLSTERY 

FOAM TO &EAL 
AGAINST STEP | 


5 FILE ROUND 
ca BEHIND THREADED ЕМГЕ 


supplies. We ship Coast to Coast at prices hard а. | NES 
t to beat. Send $1.00 for our big SILVO TOOL eo эшне 
| CATALOG today. веча SETBACK I 5, FRAMING i 
; i TO FIT STEP ы AC DOORKNOB 404 Inm 
SILVO HARDWARE CO. or DOOR 


: Walnut St., Dept. Р57-12 Phila., Ра. 19106 
ыл И eine РЕ. ые 136 | POPULAR SCIENCE 


АМ EXCEPTIONAL RADAR DETECTOR | 
THAT OFFERS RELIEF FOR THE COMMON CAR 


A) Radar Raider comes complete 
with a unique adapter that fits into 
the socket of your car or truck’s 


upan a cigarette lighter. It’s ready to go 
Mim was а just a few hours after its initial 
ordinary auto. charging - just remove the adapter. 
і the usual 


B) Radar Raider also has a special 
pilot light that lets you know it’s 
being charged. The on-off switch 
also controls the volume so that 
the beeps never interfere with 
your concentration as you drive. 


zaint job and 
f-the-mill engine. And 
atter how hard it 

- even with its owner's 
it was usually a little 
fline. It didn't stop 
nough; it parked in all 
rong places; and - worst of all - sometimes it went too fast and Call Toll Free 800-631-2146 
әсі in radar traps. As the tickets piled up, the despondent owner 
d his brains for a solution. It was much easier than you'd 

. He just filled out a form, mailed it, and then .... From out 

| East came the welcome beep of the Radar Raider! First, Dept. 6010 
ts special adapter, Radar Raider was plugged into the socket Vat 60 " 

> awful auto's cigarette lighter. You could see its battery was á /; W. Lens aneh, N.J. 07764 
acr qur шен ж, | sen send ы ee “в d case send ....., Radar вый to at $79.95 ea., plus $1.50 per unit for P&H. | 
г than standard radar detectors, it was clipped to the sunvisor ў DEM ин (money order for total amount of $ ............ (NJ 

e driver's side. And since it didn't need any obvious antennas, | | 


їп N. J. Call 201-544-8400 
Tu ШЕШ ШЕН I M å 08 32 7 EM 1 I I ШЕШ НЫШ 


| | PUM MY à; NAME 
' Raider could nestle there unobtrusively with no опе the wiser. АНЕС. | 
that day on, the owner always knew when to be especially ў сіту | _ STATE ZIP 


1| because Radar Raider would beep out a warning whenever it 
| а radar snare ahead. As for the common car, it became a К 
lous machine, able to snicker at certain sneaky sedans. And 


Charge to my: О American Express O Bank Americard О Diners' Club 
О Mastercharge, Interbank No. 


: А : : h Card Мо. Exp. Data. 
times it parked in all the wrong places just for old times sake. 
Signa ure 
En кн ыала Г 


© Copyright 1977 KEITHCO a Galuten Freed Company - New York, London, Paris, Frankfurt, Zurich 


Now-get this fine spray without 
aerosol propellants. с \ 


A fine anti-perspirant spray— get it from 
Mennen's squeeze bottle, instead. No 
aerosol propellants— just proven anti-wetness 
protection in about the most economical form 
you can buy. And the whole family can use it! 


Mennen Anti-Perspirant 
Spray lasts 3 times longer 


Fuel shed 
stores 
flammables 
at a safe 
distance 


Wary about storing those cans of 
gasoline and gas-oil mix for fueling 
lawnmowers and chain  saws? 
They're potentially dangerous in a 
garage, and I wasn't even comfort- 
able with them in my metal tool 
shed (which heats up in the sun). 
So, at the most isolated corner of 
my garden, I built this insulated 
shed from scraps of Non-Com- 
treated T1-11 plywood siding. The 
panels are fastened (with construc- 
tion adhesive and galvanized nails) 
to a 2-by-2 frame, and this assem- 
bly is anchored to а 2-by-3-ft. con- 
crete slab with four anchor bolts. 
Best procedure is to build your 
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frame first, cut the panels to fit it— 
but be certain to attach the panels 
so they project at least 34 inch be- 
yond the bottom frame. This lets 
them lap the slab for a watertight 
joint when the frame is snugged 
down on those bolts. 

Finishing the panels to match 
your house siding makes this little 
outbuilding look right at home. 

For the hinged lid, I used 34" 
MDO plywood, coated with neo- 
prene deck paint, but you could 
substitute construction-grade ply- 
wood surfaced with roll roofing. To 
assure a snug, watertight fit, I left 
а 34" lip at front and sides, and 


Rigid foam insulation, cut to fit within 
2-by-2 frame, is cemented to sides and 
lid as last step, to keep inside cool. 


Topless assembly is ready, here, to be 
tipped up onto slab; embedded bolts in 
background will pass through frame. 


glue-nailed strips of 54” quarter- 
round molding to the underside. At 
the back, I left an inch overhang 
and (since a molding strip here 
would interfere with the pivoting 
action) I ran a saw kerf across, just 
outside the hinge-barrels, to pre- 
vent any leak-back of the runoff. 
To the underside of the lid, I ce- 
mented a panel of rigid insulation, 
cut to fit within the top frame. 

In the center of the front edge, І 
applied a padlock hasp. Note that 
when the lid is closed (left), no 
screws can be removed from hinges 
or hasp: good security.—Al Lees 


HINGE GAINS 


RILL FOR 


ANCHOR 
CUT i" он 
ive"= THICK 
RIGID FOAM 


FRAMING 
INSULATI 
FOR SNUG 
ҒІТ WITHIN 
FRAME 


BOTH LEAVES шетті 


LET INTO SA 
Ke : | pnt 


g" SIDING 
GLUE = NAILED 


ТО FRAME бр 


JSECTION АТ HINGE 


DRIP KERF 
GUT 


Garbage 
grabber 
collects trash fast 


If you wake up one morning and 


see a huge metal hand lifting your 


garbage can to the sky, don’t panic. 
It’s not a monster; it’s progress. 
The “hand” is part of a rubbish- 
pickup device developed by the 
Navy’s Civil Engineering Lab in 
Port Hueneme, Calif. The device 
attaches to industrial refuse trucks 
to convert them for handling resi- 
dential trash, 

The hand that picks up garbage 
cans and dumps them into a bin is 
on the end of a hydraulically pow- 
ered telescoping arm. The arm has 
a seven-foot reach and can move 
up, down, and sideways. Since the 
jointed fingers grasp like thumb 
and forefinger, they can pick up 
cartons and bags, as well as cans. 
A control valve regulates pressure 
as the foam-padded fingers grasp 
the container. The device sets the 
cans down gently on the ground, so 
the cans stay in shape longer and 
trash day is less noisy. 

Collection is also quicker. As one 
set of fingers drops an empty con- 
tainer, another set can pick up the 
next full one. The arm is guided to 


TEN 


| 
| 
| * 


ry 


unt 


| The closer you cut your stubble the longer it takes to келінім баск. 


f you will look like a stubble bum 
! before you havetoshave  ; 
| again. Which brings us to 
‚ Mennen Skin Bracer® 

| Pre-Electric Shave Lotion. 
į It tightens your face, | 
| conditions your stubble so § 
you can shave extra close. 1 
It even helps lubricate your % 
razor head, and it's got that 
clean Skin Bracer fragrance. 
Congratulations. You are 
soon to join the ranks of the 
| ex-stubble bum. 


| The longer it takes to grow back, the less likely 
| i 


ramae Seer ete 00007 


ت 


| 1 


the garbage by the operator, using 
a simple joystick. But retraction of 
the arm and dumping into the bin 
are automatic. 

According to CEL, installing the 


Garbage grabber grasps can (left); arm 
retracts (left below) and empties can in- 
to bin. When bin is full, its contents 
are dumped into the truck (below). 


unit on a truck takes less than 10 
minutes, Besides being a time-saver, 
the mechanical device could also 
save money. It enables one truck to 
do the work of two—an industrial 
and a residential refuse truck. CEL 
estimates that the device will cost 
about a fourth the price of a conven- 
tional garbage truck.—Hochelle 
Chadakoff 


ТО COMPLETE | 
YOUR WORKSHOP 


ATLAS 
16” (в) FLOOR 
DRILL PRESS 


NOW 
ONLY 


519500 | 


MOTOR 


WITH u 


$24500 от 


PLUS $30 HANDLING 
AND SHIPPING 


The Atlas 16" Drill Press е Cuts through 
steel, cast iron, aluminum, brass, copper, 
wood, plastic and many other materials 


е Available with or without 25 hp. 1725 | 


rpm motor * Six convenient spindle 
speeds from 480 to 6200 rpms to handle 
variety of jobs % Capacity 14" diameter 


in cast iron * Easy to operate and main- | 


tain with V-belt step pulley drive, and 
lubricated-for-life ball bearings * The 


Atlas also features а 15” Jacobs chuck, | 


depth scale graduated in both inches and 


millimeters * Has built-in work lamp and | 


receptacle for motor cord plug * Length 
27", height 69", width 1415", table work 
surface 11" x 13", АП for one low price! 


ATLAS DRILL PRESS 


Mail To: ATLAS PRESS COMPANY, Dept. AAB 
2019 N. Pitcher, Kalamazoo, MI 49007 

Enclosed is my check or money order for the 

Atlas 16" Drill Press without motor $225.00, . with 
motor $275.00. (Includes shipping and handling.) 
Or charge my order to — 

O Bank Americard Г1 Master Charge“ 


Acct. # Exp. Date 
*Indicate 4 numbers above your name here 


Name | 
Address. 


City State Zip E 
[Г] Send FREE Atlas Power and Hand Tool Catalog. 
Michigan residents add 496 sales tax. 
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Now! Convert your 


dial phone 


and without the monthly charges. 


Soft-Touch is easy to install, simple 
to operate. It offers you everything 
Touch-Tone* does— plus alot more 
—at a fraction of the cost. And 
there are no monthly charges! 


HERE'S HOW YOU SAVE 


You install Soft-Touch yourself 
—so there's no installation fee. The 
device fits into the mouthpiece of any 
standard wall or desk telephone, single 
or multi-line. Simply unthread the old 
mouthpiece and screw in Soft-Touch. 
That’s all there is to it. Soft-Touch is 
completely compatible with all tone- 
capable telephones. (You can verify if 
tone service is available in your area 
by just calling your local telephone 
business office. If they say your area 
is tone capable, order Soft-Touch and 
save those monthly charges.) 


FASTER, EASIER DIALING PLUS TONE 
ACCESS TO COMPUTERS 


From then on, Soft-Touch keeps 
Saving you money—and time. You'll 
be able to dial faster, easier, and most 
importantly, your phone will be fully 
equipped to provide accurate tone 
access to computers, MCI and central 
dictating. With Soft-Touch you'll also 
have a portable computer terminal . . . 
to make bank withdrawals or fund 
transfers from any phone using “E.F.T.” 
(Electronic Funds Transfer). Soon, all 
banks will offer this service. Soft- 
Touch enables you to be ready now. 


NO-RISK OFFER 

Try a Soft-Touch unit at our 
expense for 15 days. If you’re not con- 
vinced that Soft-Touch is an improve- 
ment over both Touch-Tone and rotary 
dialing, simply return the unit for a full 
refund or credit. Best of all, Soft-Touch 


L 


Remove your present mouthpiece, 
screw on Soft-Touch 


costs only $34.95 in black, or color- 
matched to Bell Systems' beige, 
green, red or yellow or white. 


ONE-YEAR WARRANTY 

The Soft-Touch tone dial is built 
and engineered to the highest specifi- 
cations. Both The Hauman House and 
2001 Telephone Systems offer a 1-year 
limited warranty with each unit against 
defects in parts and workmanship for a 
full year from purchase. In the unlikely 
event your Soft-Touch requires service, 
simply replace your original mouth- 
piece while your Soft-Touch is repaired. 
Your: phone. service will never be 
interrupted. 
*Touch-Tone is a registered Trademark of AT & T. 
Soft-Touch is a registered Trademark of 2001 
Telephone Systems. You may wish to check with 


your local telephone company regarding instal- 
ation. 


to push-batton...instantty | 


ee санды да саны mn rmm mm чл — 
122 Charles Street, P.O. Box 2168, | 


| „The . 
І Наитап House: Dept. PS5, Meriden, Conn. 06450. 


| 

6%. | Please rush me — Soft-Touch units @ $34.95 ea. plus | 
$2.00 ea. shipping and handing. іп black O or optional 

ORDER NOW TOLL FREE | color models іп О white, O beige, O green, red, | 
80 [1 yellow. Enclosed is O check or O money order for 

0-243-37 55. | (Conn. residents add sales tax). No. C.O.D. | 

Conn. res. call 235-6383 collect ЕР | 
Charge tomy: Û VISA/BankAmericard О Master Charge 

| | О American Express (О Diners Club | 

Credit Card # rm 

| Interbank # Exp. Datei: _ | 

| МАМ 1 

| gig ge MENTRE RERUMS. Lo o RENE. | қ 


offe good only in U.5.A., void where prohibited or restricted by law. 


Jd. oec 


Fire Alarm Catalog 


CUT STRAIGHT ПЫ circ alarm cetctog WHAT'S HE DOING! 


Making a Concrete 

Flower Pot! ...and 

| SO CAN YOU! 

FREE CATALOG Shows you how to | Make and sell your own 
protect your home, business Ё Ornamental Concrete items. 


| 
| ) 
and person. Wholesale Rush $5.00 for Book 4 
prices. Do-it-yourself. Free about Aluminum Molds 


А : қ || with prices and production trade secrets 
engineering service. re direct from world's largest mold manufacturer. 
Over 350 designs to select from. 
Send $5.00 CONCRETE MACHINERY COMPANY 


Today To œ р. 0), BOX B99- HICKORY, N. C. 28601 


* Billions of dollars lost annually due 
to lack of protective warning alarms. 


— Burdex Security Co. ey 
Box 82802 Р8-127 Lincoln, Ne. 68501 


TOOL USERS 

Use STRATE-CUT' Cutting Guide with 
any portable circular saw, jig saw or 
router. Extends to 8'6", reduces to 51" 
for short cuts and portability. Clamps 
to paneling, doors and other long work. 
Hip 4'x8' sheets down the center; trim 
1/16" off a door. Make precision 90? 
cuts, tapers, angles, dados, bevels, 
grooves. Unbeatable for scoring walk 
board. Guides utility knife. Here's how 
this sturdy aluminum tool works: 


Just about every nut,bolt, 

` screw, washer, 
= and cotter pin 
as you'll ever need 


„апп one 


УА FF, РЕСЕ A 


(1) Patented connector joins and aligns 
(2) two 51” guide sections with four set 
screws (3). C-clamps (4) attach guide 
to work. Tool follows guiding edge (5). 
Clamps and illustrated instructions in- 
cluded, only $19.95. We pay handling 
B and shipping. Send check ог М.О. to: 
| R.A.K. PRODUCTS, Department 5-15 
Box 23426, Milw., WI 53223. MONEY 
BACK GUARANTEE. Wis. Res. 4% tax. 
U.S.A. ONLY. 


TIME... 


Your most precious natural 
resource. It can't be bought, 
sold, traded, lost, earned, or 
ever replaced. 


"LOOK AT ALL YOU GET! 


1,862 fasteners total 


We spend our time honoring yours. Send for E IS — 
our 1978 catalog. 100 pages of finished clocks, MO mwn ie 
kits and components. The finest, most com- T F Кан 
prehensive selection in America. ней mr 
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Dept.02 St. Charles, Ill. 60174 
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@Now ... your own hardware store for home, 211 САМО BUYERS 
shop, or office. Call ‹ our 24- hour и А number for , Ратча 
91,862 zinc-plated (rustproof) steal fasteners total. immediate service 800-325-6400 a » Se | 


Е (In Missouri, call 800-342-6600 
Houses & miniatures -- over ®Heavy-duty, all-steel cabinet. ) 
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1,500 items detailed & scaled to 1 The most important tool in your workshop ! ORI INDUSTRIES, Dept. PS-12 
equals 1'. Catalog DEMO : | 1 7246 Washington Аме, So., Eden Prairie, MN 55343 , 

Now you can have just the right nut, bolt, screw, washer, or ГҮ rds шын m desk mony амарсан1 

| cotter pin at your fingertips. . . whatever the job! And for , ab ider f 5 ‘Nut & Bolt ! 

DOLL HOUSE P LAN PACKETS an almost unbelievably low price!! ! бор}. (Minn. тайдан add 4% sales tax.) " ° 

#24 Cape Cod ыы саман қаты Aa ET 2. M. With the NUT & BOLT SHOP — a complete size range of - O | wish to charge it to (check опе): | ! 
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| " | purchase order for just $24.95 (plus $3.90 shipping and - NAME i 

CRAFT PRODUCTS handling). If you're not completely satisfied — if you're not ! жіне. > ' 

| completely amazed at all you get — return it within 30 days , ' 
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Single-stage snowthrower, like the Gilson at top, has fast- 
moving auger that cuts snow and forces it out chute. Note pro- 
pulsion and auger clutches on handle, covered drives, muf- 
Нег shield—all good safety features. Two-stage machine, like 
Toro (above), has auger, plus high-speed impeller at base of 
chute. This model, designed for safety, has interlock controls 
that automatically stop auger as well as forward motion when 
you release handgrip. 
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The facts (and myths) about 


snowthrower 


safety 


By E. F. LINDSLEY 


Stick your hand into your snowthrower’s discharge 
chute to free packed snow? “Never,” you say—but 
that’s how at least 83 percent of the estimated 13,100 
snowthrower injuries over the past four years hap- 
pened. Most of the victims suffered severe injury to 
fingers, hands, or arms; many even lost digits and 
limbs. Most snowthrower accidents are totally prevent- 
able. But to prevent them, you must know how and why 
they happen. Here are some of the problems. 

First, snow removal is usually done in a hazardous 
environment, Disorientation in the cold and wind, 
snow-plastered glasses, cumbersome clothing, and the 
obvious potential for falls all contribute to accidents. 
Fighting wet, sticky snow, especially, can soon reduce 
you to a state of frustration and fatigue. Many acci- 
dent victims said they were “tired, in a hurry, and 
impatient.” | | 

Lack of practice is another problem. Snowthrowers 
are used so infrequently that most users don't become 
as familiar with them as, for example, with a lawn 
mower. Quite a few accident victims are either first- 
time operators or are using the machine for the first 
time that winter. And often the inexperienced opera- 
tor simply doesn't understand how the machine 
works. Although snowthrower manufacturers are doing 
a number of things to reduce inherent hazards, the 
fact remains that human oversight is the prime cause 
of accidents. 


What you can do 


First, take a long, careful look at your snowthrower 
—in fair weather and good light. Pay particular at- 
tention to these most hazardous parts: (1) the ro- 
tating auger, or perhaps a paddle, that gathers the 
snow; (2) the high-speed impeller behind the auger 
on two-stage machines; and (3) exposed chains, 
sprockets, belts, and drive shafts. Learn the exact 
location of all these parts, and learn how they work. 
Then plan your operating procedures to minimize 
your exposure to the working parts. 

If your snowthrower is a single-stage model, either 
a walk-behind or tractor-mounted, the auger does 
double duty, both cutting up the snow and feeding it 
out the chute. This means the auger must turn fairly 


fast, and the area in front of it is very hazardous. Get 
Continued 


Keep your Car running right. 


Know how to fix it...to tune it...to service it...to 
keep it running right. The TOTAL SERVICE МАМ- 
UAL for your car will show you how to do everything 
from a minor adjustment to a major repair. 


TOTAL SERVICE MANUALS are digests of official - 


factory workshop manuals. Each one is carefully re- 
written for use by the do-it-yourself car owner. Clear 
and easy to follow, yet complete and detailed enough 
even for professional use. You get all the important 
information plus hundreds of the best pictures, dia- 
grams, and specifications. 


SATISFACTION GUARANTEED OR YOUR MONEY BACK 


FALCON 60-63 covers all models 9422. $6.95 DLDSMOBILE covers all models—55-74 0678- $9.75 
i б FALCON, FORD 6 64-70 covers all 6-cyl models  9874- $4.95 OLDSMOBILE. 75-77 factory тап give year 0008-:165.95 
ЖАҒА WONG 6275.2 тайы силали он FALCON, FORD. ve 65-71 к all ve models . 0480- 34-45 OPEL KADETT 62-73 1000, 1100, 1200 models 1724. $9.95 
OM . " = $9. Lib -77 all inc sdn, sta wen, TC, spel . Ж-ын 
AMC PACER 75-77 covers all models 8677- $7.95 | FIAT 124 SPORT 66-73 for coupe & spider mdis 8741- $6.95 OPEL KADETT 67-73 1500, 1700, 1900 тй 1752- $9.95 
AUDI 10015 70-76 covers all models 2.8258. $8.95 OPEL 1900 MANTA 70-74 covers all coupe mdis 0459. $8.95 
AUDI FOX 73-77 covers all models ..0611- $8.95 FIAT 124 SPORT 66-75 for coupe & spider mdls 7118- $8.95 OPEL 75-77 covers all models imported B273- $8.95 
AUSTIN AMERICA 68-71 covers all models . 0916- $8.95 FIAT 128 69-75 all models inc SL, Rally g640- £9 05 OPEL GT 68-73 covers all 1900 models 9589. $9.95 
AUSTIN HEALEY 100/6, 3000 56-68 all models 0843- $8.95 FIAT 131 75.77 covers all models 1566- 18.35 PEUGEOT 304 covers all models—70-73 9872- $8.95 
AUSTIN MARINA 71:75 sed үн " иии PEUGEOT 404 60-75 covers all models 1546- 59,95 
5edan an models i ы F : | ERR. 
BARRACUDA & ‘CUDA 65-77 all 6 & VB models 0379. $6.95 | FIAT 850 64.74 all sedan, coupe, spider т 1201. 5942 | PEUGEOT 504 68-74 covers all models inc diesel 0876- $7.95 
FIAT 850 64-74 all sedan, coupe, spider mdls 1201. 9.95 
BLAZER CHEV 59. 77 for all 2 & 4 whi dr mdls : 0503- $7.95 FIAT x1/9 73-77 covers all models 1126- $8.95 PINTO 70-73 covers all models 0482- $5.95 
nuw 1600, енді 59.75 ali іле 1602. 2000, TII . 5537. 58,95 PINTO 74-76 covers all models | І 930. {8.95 
all mdis inc Bavaria & CS — 9760-$10.35 ad 0675. $7.35 PLYMOUTH inc Belvedere, Fury, ОТА--55-71 3 
BOBCAT, MERCURY covers all mocels thru 76 0978- 37.75 pone Ine саста. ТО Coston қыру 1149. АН PLYMOUTH 72-76 Fury, VIP, Gran, Suburban mdis 0874- $6.95 
| | FORD 68-76 inc Galaxie, LTD, Custom 8 wens 0872. $6.95 PONTIAC 55-74 а! inc Catina, B'ville, Vntura 0676- $9.75 
кернеу РЕП jour moe ~ ылын E ee MIA. i FORM COURIER 72-75 covers all models 0879. $7.95 PONTIAC 1975 factory shop manual 8866-$17.95 
BUICK 55.75 covers all modis. au mais. 0678. 10 75 FORD PICK-UPS 70-75 for all models to 3/4 ton 8205. 57.95 PONTIAC 1977 factory shop manual 8867.$19.95 
BUICK 1976 factory shop manual Шые pethi FORD VANS 66-77 Econoline, 100, 200, 300 mdls 8204- $7.95 PORSCHE 911 64-69 covers all models po wr 
à; Bins à PORSCHE 911 70-73 covers all models - 29. 
CADILLAC 61-63 factory manual . . . give year 0001. $8.95 GRAMADA 75-77 covers all models 9436- $6.95 RSCHE 811 74-75 all models excpt turbo 8518- $8.55 
CADILLAC 67-70 factory manual . . . give year 0013-$10.95 | GREMLIN & HORNET 70-74 all 6 & V8 models 8210. $6.95 неар а Р 
HONDA 360, 600. Z—all models . 0644. $8.95 PORSCHE 912 65-69 with 1582cc engine 590- $9.95 
CADILLAC 7124 factory manual . . . give year .. 0014-$13.95 | HONDA CIVIC 73-74 for all models except CVCC 0755. $8.95 PORSCHE 914/4 70-75 1700, 1800, 8000 mdis  7123- $8.55 
CADILLAC 1975 factory shop manu)... 88295145 | IWTEWMATIONAL SEGUI C773 800, A, M edis OA E | RAMCHARGER TRAILDUSTER 7425 ali тобе — M 5745 
Е кр: * +. 7. 00, ; ; mals " E L Y : | 10 = 8! 
XU TT ТІЛДЕ 1976 factory shop manual 8628-14 95 | ыт ye сомеа 21 ыы Н ial 0836. 8.95 
CAMARO 75-70 covers all models” gags: $695 ledig КЫ "156 46: Ale E E 8565. $5.95 | RENAULT 15, 17 all TL, TS models—71-76 0645. $9.95 
| - $5. 1 also |207- $9. 
JAGUAR 55-69 sdn mdis 2.4, 3.4, 38, 240, 340 0924- $8.95 ROADRUMNER & SATELLITE 68-73 all models 0395- $6.95 
Caner UM DIS 2000. 2600 4. models 1210- 38.95 | JAGUAR E-type 61-72 covers all 6 суі models | 0923- $8.95 | ROVER 2000 63-75 for all models inc 2200 1129- $8.95 
CAPRI 2576 Cowen ML 2000 Toni БУР mats Min 25-42 JAGUAR XJG 68-75 covers all 4.2 models 8514- 58.95 | SAAB 95/96 66-74 covers all V4 models - ORGO- $A 9% 
CHALLENGER 70.72 covers ЕЕ ИЕ ати 0378. gd JAGUAR V12 72-74 for all E & XL models 8196- $7.95 SAAB 99 69-74 covers a models inc uel db 1522 
Р қ 99 75.76 covers all models inc "- $8. 
cepts Үй oe ne pe 500 & R/T А арғын JAVELIN & AMX 68-71 covers all mdis inc. SST 1291- $8.95 SAAB SONNET 67-76 covers all models 8440- $7.95 
| | x JEEP 50-65 sta. wagon, truck . . . 4 & 6 cyl eng. 9769-$13.95 b 
CHEVELLE 64-77 inc Monte Carlo, El Camino 0283-5005 | JEEP 66:74 Wagoneer, Cherokee. tommando RAT 9708 | CAMERA: UAM LIOA SETE бога т-нин E FFS 
CHEVETTE 76-77 covers all models 8460. $6.95 JEEP WAGONEER J-series with 230 ohc eng. 8805.14.95 SPRITE 58-77 covers all meld 8058. $8.95 
CHEVROLET 32-54 tune & service all 6 & V8s 1064. $2.50 | JEEP UNIVERSAL CJ-2A reprint factory manual 9806-$14.95 SUBARU 70-77 covers all models а 
CHEVROLET 55.67 inc Impala, Bel Ai 0448. 5895 | JEEP 53-76 for all CJ-3, CJ-5, CJ-6 models 0509. $6.95 SUNBEAM ALPINE 55-56 MKI, 2; 3, 4 & Rapier , 0853- 58.3 
CHEVROLET 68-76 Hf full E d Is . $6 кімде SUNBEAM TIGER reprint of factory shop manual 0845-510.95 
CHEVROLET 1977 factory manual ^ 0870. 56.95 | JENSEN-MEALEY reprint of factory manual a739-$19.95 | TEMPEST, GTO, LE MANS 68-73 а! models 0489. $6.95 
LANDROVER 59-76 all gas engine models 8525. 58.95 | 
CHEVY Il 62-77 covers all 6 & VB models в187- $6.95 | LINCOLN & MERCURY 55-70 covers all models  1149- $9.95 | THUNDERBIRD 69-76 factory manual . .. give year GEO Sis TE 
CHEVY LUV 72-77 covers all models 1090- $8.95 LINCOLN 69-76 factory manual . . give year 0004-$14.95 TORINO 68-75 ail models inc с, база 0912. $8.95 
CHEVY PICK-UPS 70-75 all models to 3/4 ton . 8200. $7.95 | MATADOR, AMC 71-74 covers all 6 & Va models 8190. $6.95 | TOYOTA COROLLA 68-76 covers all models 7127. $8.95 
CHRYSLER 55-71 eo zt moe іе СМ vens ira ТАР ——— іні ^i TOYOTA CORONA 68-76 covers all 4-cyl models 7132- 58.95 
CHRYSLER 71.77 factory manual . . . give year 0920:51522 | MAVERICK 69-71 6 суі, 170, 200, 250 cu. in. eng. 0481- $6.95 TOYOTA CORONA Mk 2 72-74 for all 6 суі т015. 0754. 58.95 
nom MAVERICK 73-76 all 6 & V8 models, inc. Comet - $6.95 | | P 
CITROEN ID, DS 67-73 for ali mdis 19, 20, 21 9588. $5.05 | MAZDA RX-2 70-73 covers sedan & coupe тїз. . 0835- $8.95 TOYOTA HI-LUX 69-77 for all pick-up models ds 15-22 
CITROEN SMreprint of factory service manual 8539-519.05 | MAZDA RX-3, 100 70-74 covers all models 0371- $7.95 ШИША БАМЫ КЕРК 66-77 covers all models ena саа 
COLT, DODGE 71-77 covers all models . 8254. $8.95 | MAZDA PICK-UP 72-75 В-1600 & rotary eng. mdis. 0880- $7.95 | TRIUMF j | 861. 58.95 
COMET 60-65 covers all models . . 9422- $6.95 | MAZDA 808, 818 72.75 covers all models ...... .0593- $8.95 TETEE ыы kaa models Mk 1-1۷ "en uw 
COMET 71-76 covers all 6 & V8 model: 211 AF | 71 Ж. ; 
CORONET, DODGE 71-75 covers all models 8212. 36.95 | MAZDA 1500, 1800 67-74 covers all models 0513- $9.95 TRIUMPH TR2, ТЕЗ, TR4 52-67 covers all models 0927- 57.95 
MERCEDES-BENZ 190 59-68 B, С 8 200 models . 1008- 59. | dn. 
CORTINA 66-70 for all models except Lotus 0921- $8.95 | MERCEDES-BENZ 57-67 19051, 1900, 3004, 600 ..1027. 56.95 TRIUMPH TR 757 ^. mds Mt mee 9599: $8.95 
CORVAIR 60-69 covers all models . OEY: $0.35. |  MERCEDES-BENE. 220. DS. cover ан. Iis 1746- 39.95 | VALIANT 63-67 covers all models : 0384- $6.95 
CORVETTE 53-56 for all 6 8 V8 models 1735- $8.95 MERCEDES-BENZ 220 68.72 mdis except Diesel .. 9483. $9.95 5 қ && 95 
CORVETTE 57.64 covers all models 0478. $9.95 | MERCEDES-BENZ 230 63-68 inc. 2305 8 SL (7414205 | | VALANT Sap aH Wis inr асар. Sina „ы 
CORVETTE 65-71 covers all models 8429. £3 95 ME ER . $6. 
CORVETTE 72.76 ali 327, 350, 427, 454 models %481- $9.95 | MERCEDES-BENZ 250 65.68 covers all models ... 1748. $9.95 | VEGA 72:75 all 140 CID & GT 140 CID models БЫШ. ii 
MERCEDES-BENZ 250 69-72 covers all models . §9.9! ; ; 
CRICKET PLYMOUTH 70:73 also covers Avenger 1756. $8.95 | MERCEDES-BENZ 280 68.72 covers all models 9485. $9.95 | VEGA 74:75 covers all 4cylinder models 0884. 16.05 
DART, DODGE 65-67 covers all models | 0384- $5.95 | MERCEDES-BENZ VS, 280, 300, 350, 450 mdis .. 0416. $8.95 VEGA 76-77 covers all models guns xu 
DART & DEMON 68-76 covers all models 8188- £6.95 MERCEDES-BENZ 58.77 tune-up for all models 8439- 18.25 VOLKSWAGEN BEETLE 54-64 for all 1200 models 0755- $8.9 
DATSUN B210, 1200 68-76 covers all models 8065- $8.95 MERCURY 69-76 factory manual . . . give year 0005-514.95 VOLKSWAGEN BEETLE 65-74 all 1200, 1500 mdis 0928- $8.95 
DATSUN 2601, 2802 75.77 covers all models . 0761- $8.95 | МЕ TU, TF reprint of factory shop manual LUE. ا‎ transporter, 9029 38.95 
MG MIDGET 58-74 covers all models 2.2. - $8. 
DATSUN 510 68-73 covers all sdn & wagon mdis 1551. $7.95 MG MIDGET/SPRITE 75-77 covers all models B688- $8.95 VOLKSWAGEN TYPE-3 62-73 squareback, fastback ...0837- wa 
DATSUN 610, 710 68-76 covers all models .  9583- $6.95 | МСА & MGB 55-69 1500, 1600 8 twin cam 1148. 33,96 | WOLNSWAGEM 411 68-72 covers ап E, L. LE mdis БЫ 35-22 
DATSUN 1600/2000 SPL & SRL 311 sport 1258. $7.95 MGB, MGBGT 62-77 covers roadster & coupe mdls, 0857- $8.95 VOLKSWAGEN 412 71.73 covers all models - SB. 
DATSUM PICK-UP 70-74 covers all models 8202- $7.95 MGC reprint of factory manual ‚8396-$19.95 | VOLKSWAGEN DASHER 74-77 covers all models 0615- 58.95 
DODGE. 55.71 includes Monaco, Polara 1145. $8.95 MINI 59-75 covers all inc Cooper & 5 mdls. , 0917- $8.95 VOLVO 142, 144, 145 66-73 covers all models . 0932. $8.95 
MONARCH 75-77 covers all models 9436- $6.95 ER 
DODGE 72-75 for а! Monaco & Polara models .. 0871- $6.95 MORGAN 36-72 covers 4 & plus 4 models 2 1109. $9.95 VOLVO 164 68-75 all models inc fuel (ЧЕП Poss 52 
DODGE RAMCHARGER 74-75 covers all models 8203- $7.95 | MUSTANG 6 65-72 covers 200 & 250 engines 0076: HS VOLVO 242, 244, 245 75-77 covers all models pe 
DGE PICK-UP 65-75 maintain all 2-whl drive . 8564- $5.95 MUSTANG VB 65-73 covers all models Sca - $8. : 
DODGE PICK-UP 65-75 maintain all 4-whl drive | 8371- 15:95 MUSTANG Il 74-76 covers all models . 8272- $7.95 T^ 
VANS 67-77 all 100, 200, 300 mdis & Plym. 8203- $7.95 | | FREE i on 
DUSTER 70-76 for all models inc. Scamp 00, 8192 i5 NOVA Б 69-75 covers all Б суі models 2.8187. $6.95 with every order 
NOVA VB 69-75 covers all 8-суі models ... ... . 0934. $8.95 . а copy of the car service record 
FAIRLAME 62-70 covers all models B189- $6.95 OLDS CUTLASS 70-77 covers all inc 442 models . 7107- $6.95 i 
| REPAIR & SERVICE MANUALS A done d. uL 
: l every ir, a an 
CHILTON AUTO REPAIR 70-77 for all American car 8559-313.95 GLASS FIBER AUTO BODY construction & repair . 5106. $3.95 tuna lubrication, purchase, etc. 
CHILTON AUTO REPAIR 69-76 Reg. $12.95, Special 0985-510.95 PRACTICAL ENGINE SWAPPING how to do it right . 8491. $5.95 еер, pu 
CHILTON AUTO REPAIR 68-75 Reg. $12.95, Special . 1775- $6.95 ENGINE SWAPPING latest how-to information . 0789- $2.95 "17 I1 шиш шш шш иш шш шш шш иш иш шш ша ша 
| R 66-73 Reg. $10. ecial 1773- $5.95 | 
CHILTON AUTO REPAIR S Ree 51095. Special 1723. 5 | AUTOMOBILE ENGINE REBUILDING | HEY M. DARBOOKSINC, 181 етее £ 
MOTORS AUTO REPAIR 127 а American ears 86051445 | Мт ROTOR ШЫК ЕН ver ume: siis MO UARDUURSINU. sea cirt, ку. 11579 >H 
or а cars = зый, n 
CHILTON AUTO REPAIR 54-63 for all American cars .1763-$17.95 CAR INTERIOR RESTORATION useful for all cars . 0995. 5395 [ff 
AUTO TUNE-UPS FOR BEGINNERS basic & complete 8496- $5.95 RESTORATION ANTIQUE & CLASSIC CARS .. 1000. $9.95 ii Name il 
FLAT RATE MANUAL 66-75 U.S. cars for all repairs 0979-514.95 | RESTORATION BOOK, Petersen's. Very complete . 8349. $4.95 pu Й 
А ress 
TRANSISTOR IGNITION SYSTEMS covers them all ..8728- 52.5 | SMALL ENGINE SERVICE MANUAL for all Ly eng. 9419- 5755 M 4 
НОМ DIAGNOSIS. MOUR CAR good for ай cars -- dese. $4.95 | TRACTORS, LIGHT UTLTY w/liq-cool eng to 35hp . 8754- $5.95 Ш 
BECOME НН MIS ғ | LIFT TRUCKS . . . repair all makes and models . 0592-$19.95 В cio D 
| / | es thru 1975 0555- 57.9 : 
BASIC REPAIR & TUNE-UP GUIDE by Harold Glenn 0981. $5.95 | SNOWMOBILES manual for all makes thru 1975 | Em | 
BASIC AUTO REPAIR MANUAL a must item any саг 1712- $5.95 SUPER catalog of car parts . . name it & find it 8475- $5.95 : State Zip й 
BASIC BODYWORK & PAINTING 1707. $2.95 AWNMOWERS, RIDING manual all popular makes . 8755- $7.95 7 ni 
BASIC CARBURETORS & FUEL SYSTEMS 1711: $2.95 | LAWNMOWERS, RIDING, manual all popular тай ^...B050- $4.95 щш Cl enclose full payment рһопе orders (516) 676-80438 
BASIC ENGINE HOTROD 0791- $3.95 | CHAIN SAW SERVICE MANUAL for top 34 makes .0557- $7.95 Charge Books shipped to all parts U.S.A. & Canada. E 
BASIC IGNITION & ELECTRICAL SYSTEMS _.. 1708- $3.95 WASHING MACHINES fix all makes & models 8006- $4.95 ПІ American Express — [] Visa; BankAmericard 
BASIC AUTO TROUBLESHOOTING for all cars 0680. $2.95 | НОМЕ RICAL REPAIRS how t do cor Шет all nar. $4.95 Card p 
| . LECTRICAL iow to do them ri | + $4. аг 
BASIC TOOLS what to buy & how to use it 0629. $2.95 SUPE OIL BURNERS installing 8 servicing . 8002- 39.95 number Т) 
BRAKE SERWICE GUIDE for repairing all makes 8359. $4.95 FURNITURE repair & refinishing 2228722. $5 95 i = 
ALFA ROMEO 1750/2000 fuel injection manual 1181- $4.95 BOOK NO ü 
HOLLEY carbs, а! 2 & 4 БЫ, tune & repair 9411- $5.95 | SOLAR HEATING & COOLING how to get it free 8728- $4.95 | ызы, a 
ROCHESTER carbs, all inc AMV Quadrajet .. 9652. $4.95 SAVING ENERGY a must guide for every Богаеотиег Hite зә | 
CENTRAL HEATING & air conditioning guide i .95 
SOLEX CARBURETORS all 1 & 2 barrel downdraft . 9666- $2.95 vie ау ius В y 
INTRODUCTION TO TUNING how and why i 
SU. SU-HITACHI carbs, tuning rebuilding 65- $2.95 Rp | 
STROMBERG CD CARBS tune/rebuild all to 1976 9423- $6.50 | RACING the small black CHEVY «tune 8 rebuild. 8421. 35.95 Ё 
МЕНЕН carburetors tuning & rebuilding all 9803: $3.95 КЕ oe ME ; | it 
WANKEL ENGINE most complete book published . 92095145 | EXCAVATOR OPERATION dozers, tractors, shovels 9147. $6.00 [Ml — PLEASE PRINT OR TYPE й 
NJECTIO NUAL f t 0889-¢14.95 | HEAVY EQUPT REPAIR dozers, tractors, shovels, + 9807-515.00 | 
MINOR AUTO BODY REPAIR cien bv step how to 0888-91495 MOVING THE EARTH construction industry bibie 943743500 BM NAME AND ADDRESS TOTAL |$ 
AUTOBODY REPAIRING & REPAINTING . . the best 5104- $8.95 CORVETTE PARTS BOOK 53-72 every part. 772 pgs. 9402-329.95 ұр em IN шш БЕ БЕ БЕ БЕ БЕ БЕН БЕН БЕН ШЕН БЕН БЕН 


Snowthrower safety 
[ Continued] 
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Spray silicone lube inside scoop and 
chute to make ejection of wet snow 


too close and the auger can snatch 
your clothing, chop your foot, or 
just give you a nasty wallop. 

А good snowthrower will have а 
propulsion clutch that stops the 
machine instantly when you re- 
lease the handgrip. Theoretically, 
you can safely walk ahead of the 
machine to pick up a foreign object. 
In real life, however, clutches fail 
to disengage completely and vi- 
brate back into engagement. People 
slip and bump the control, or 
sometimes put a hand against it for 
support. 

So don't depend solely on the 
propulsion clutch to protect you 
from the auger. Your rig should 
have a separate auger clutch. Plan 
always to drop it out, as well, before 
you venture in front of the snow- 
thrower. If the auger clutch is 
down on the chassis somewhere, be 
sure you can operate it without 
coming near a belt, chain, or hot 
muffler. Practice with mittens on 
and work out a motion so you can 
disengage both clutches without 
awkwardness, and without support- 
ing yourself on the chute, engine, 
or scoop. 


Dangers of two-stagers 


Two-stage snowthrowers (in my 
experience, more effective snow re- 
movers) have an impeller behind 
the auger, and it’s the impeller 
that’s the greatest hazard here. On 
two-stagers, the auger turns quite 
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easier. Smooth and paint bare spots, as 
such rough areas can start clogs. 


slowly, although it’s still nothing 
to try to clean by hand while it’s 
turning. The slowness is deceptive, 
and the power is irresistible once 
you're in its grip. 

All told, two-stagers cause more 
hand injuries than single-stage ma- 
chines. Under the chute, where it’s 
hard to see, the rotating paddle 
wheel or impeller runs at high 
speed in order to throw the snow 
out the chute. Be aware of it. Some 
victims claimed they didn’t even 
know it was there. Many didn’t 
realize how close it was to the 
bottom of the chute—it may be only 
two inches away. Others thought 
that it stopped when the machine 
stopped moving forward and the 
propulsion clutch was disengaged. 
(Of course, it can’t work that way 
or you'd never be able to stop for- 
ward motion to wait for the scoop 
to clear—a necessary procedure.) 

Try the auger clutch, in and out. 
See if the impeller coasts for a 
while after you disengage the 
clutch. Quite a few fingers have 
been nipped by a coasting impeller, 
even when the victim had disen- 
gaged the auger clutch. In some 
instances, the clutch drags enough 
to keep the impeller turning, and 
occasionally the user accidentally 
bumps or leans against the clutch 
while cleaning the chute. 

A chain drive or V-belt and pul- 
ley that no one in his right mind 
would place his hand near in day- 


light can lurk unseen and un- 
thought of on a snowy night. Learn 
their location and how they move. 
Naturally, you should be certain 
that all guards are securely in place. 


Proper dress 


Your clothing is also important. 
Unless you’re accustomed to work- 
ing with machinery, you may find 
it difficult to visualize how a rota- 
ting drive shaft on a tractor-mount- 
ed snowthrower, for example, can 
wrap up a mitten, scarf, or coattail 
almost instantly. A worn-out hunt- 
ing jacket with loose pockets, 
straps, and belts, or an ancient 
mackinaw, is not ideal snow-re- 
moval garb. I wear a snowmobile 
suit since it has no dangling tail, 
fits snugly at sleeves and ankles, 
and requires a minimum of bulky 
sweaters underneath. Good boots 
with a non-slip tread and the mit- 
tens you can get from your snow- 
thrower dealer complete а safe 
outfit. 


Safe operation 


Presuming you’ve studied your 
snowthrower, learned how it works, 
spotted possible danger points, and 
fitted yourself with safe clothing, 
are there techniques in handling 
your snowthrower that can make 
for safer operation? 

"Emphatically, yes," says Rich 
Heidner, product manager for Gil- 
son Brothers Co. He offers these 
suggestions for safely operating in 
wet snow, the most difficult kind. 

ө Operate with the chute deflect- 
or fully up and with reduced 
power. Most users run at full 
throttle and then drop the chute 
deflector to control where the snow 
goes. Having the deflector fully up 
avoids putting what Rich calls a 
“kink” in the snow, and this re- 
duces the clogging tendency. The 
reduced throttle keeps the snow 
from going too far and works fine 
for all but very low-power ma- 
chines. 

Ө Operate with forward speed 
as fast as possible; use high gear. 
By moving fast you keep forcing 
snow into the auger, and this ap- 
plies more pressure to the snow 
that wants to stick in the chute. 
And the sooner you get after the 
job the less packing and slush 
formation—and clogging—you are 
likely to encounter. 

€ Watch for the beginnings of a 
plug, and when you see one form- 
ing, quickly swing the scoop of the 
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Plenty of business waiting for qualified men. 
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That's the official count from the Engine Service Assn., and 
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Snowthrower safety 


[Continued] 


Three don'ts and a do: Wooden Head is 
reaching for an accident (top left). He's 
clearing chute with his hand, has his 
foot in front of the auger, and is stand- 
ing in front of chute so anything that 
sails out will hit him in the face. Top 
right: Woody kneels to get his arm far- 
ther down chute—while he braces his 
left hand in control area where it could 
nudge clutch into engagement, Lower 


snowthrower into a deep bank. This 
will fully charge the auger and im- 
peller and should push out the 
plug. Never, of course, use your 
hand to clear the chute. 

Not all these techniques work 
perfectly all the time, but they will 
help most of the time. Practice 
them and find what works best. 

I have a few suggestions to add 
to Heidner's. 

e Use a spray-type silicone lub- 
ricant to coat the auger, the inside 
of the scoop, the impeller, and 
particularly the inside of the dis- 
charge chute before each use. 

e Stop at the lumber yard and 
pick up some softwood sticks, 
which are normally available for 
the taking where trimming is done. 
Something an inch square, more 
or less, and about a yard long, is 
about right. Always use a stick 
instead of your hand to poke out a 
plug in the chute. If you happen to 
hit a turning impeller (and you 
should have the clutch out so it 


left: Poor Woody has an adjustment 
problem and embraces machine so he 
can work clutch with one hand and with 
the other feel what's wrong. If this does- 
n't get him, his long scarf will, or he'll 
burn himself on the hot muffler. Lower 
right: Woody does it right. He clears 
chute with a stick, keeps his feet away 
from auger and his hands away from 
clutches—and leaves scarf home. 


isnt turning), all you’ll get is а 
harmless clatter. 

ө Third, never try to repair or 
adjust a drive or other part while 
the engine is running. As a matter 
of good practice, disconnect the 
spark plug so a casual tug on a belt 
doesn't flip the engine over. 


Built-in safety 


If you're buying or renting a 
snowthrower, be sure to look for 
the latest safety devices: 

e Chute guards. 

€ Interlocks that cut forward 
motion and impeller/auger action 
when you release your grip. 

e Auger/impeller brakes that cut 
spinning time to under five seconds. 

© All controls at hand. 

€ АП pulleys and chains covered. 

€ A shield over the muffler. 

What you won't find built in is 
the patience and common sense 
needed to safely operate апу 
power machine. Supply that your- 
self—for safety's sake. 
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“Grit-Edge” blades 
trim tile with style. 


Material 
Asbestos-Cement 
ШІ Beryllium _ 
Carbon 
Cast Iron 
. Composites 2 
Composition Board 
Fiberglass. 
| Foamed Glass | 
| Friction Materials 
Glass 
| Hardened Steel 
| Honeycomb Materials 
. Marble, Natural — — 
Marble, Synthetic 
| Plaster _ 
Remington “Grit- Edge” rod saw and hacksaw blades Plastic Laminates 
make contour cuts in ceramic tile, snag-free cuts in high- 
pressure hose, cuts at any angle in hardened steel, space- 
age alloys and plenty of the other "unsawables". 
Hundreds of tungsten carbide particles permanently 
bonded to "Grit-Edge" blades make them a match for 
materials conventional blades can't tackle. 
Economical, durable “Grit-Edge” blades take the tough 
out of tough jobs. 
| For more information, see your hardware dealer or 
write: Abrasive Products, Dept. 914, Remington Arms 
| Company, Inc., Bridgeport, Conn. 06602. 
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FINE GRANDFATHER | 


CLOCK KITS 


STARTING UNDER 


5200 


{including West 


German movement) | 


® Heirloom quality 
® Solid 3/," hard- 
woods: black wal- 
nut, cherry, ma- 
hogany, oak 
е Easy to assemble, 
parts pre-cut 
® Solid brass West 
German chiming 
movements 
® Money back 
guarantee 
е Factory direct 
prices 
* Prompt shipment 
MASTER CHARGE and 
BANKAMERICARD/VISA 
ACCEPTED 
Write for FREE 
color catalog 


EMPEROR 
CLOCK COMPANY 
WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 
Dept. 329 Emperor Industrial Park 
Fairhope, Alabama 36532 


BernzOmatic torches do it all. 
And then some. 


Take the BernzOmatic propane torch, for instance. It can solder and 
seal, loosen any bolt, heat tile. Use it for metalworking, woodburning 
and other hobby and craft applications. Or even to singe meringue and 
take the hairs off a chicken. 

Or the BernzOmatic Super Torch.|t does everything the propane torch 
can, plus it will also braze metal. So it can be used for home repairs 
where stronger metal joining is required. 

Or our newest addition,the OX5000 Oxygen Cutting /Welding torch. It 
not only looks like a professional rig, it also 4 
operates like one, with oxygen and 
propane or Mapp gas 4 
contained in separate суі- 
inders. It can cut, weld, 
braze and solder. It can 
do the work of a profes- 
sional repairman. 

Don't wait till you 
have a special use fora 
BernzOmatic torch 
to buy one. Buy one, Ты” woe. 
and then discover D \ a plod Nea 
the dozens of time and GERE | 
money-saving uses you can 
find for it. 
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ALL NEW 


“GUIDE N SCRIBE" 


eliminates "splintering and feather- 
ing" of all plywood AND features 
revolutionary tool guide with standard 
length of 0" to 60" and quick clamps 
adjusting from 0" to 2". For use with 
circular saws, saber saws and routers. 


WITHOUT 
1) SCRIBE 


GUIDE 'N SCRIBE retails for $29.95. 
Our special introductory offer good 
until March 1, 1978 is $19.95 + $2.00 
postage and handling. Accessory 5' 
guide bar with connector for 10' 
cutting length — $5.95. 

Send check or M.O. to Penn/Scarf 
Mfg., Dept. S2, 561 West Covina Blvd. 
San Dimas, CA. 91773. Offer good in 
continental U.S. only. California 
residents add 6% sales tax. Money 
back guarantee. 


TOOL BARGAINS 
OF THE MONTH BY 


AVAILABLE AGAIN! 
SELF CENTERING DRILL PRESS 


i 3" Jaws 


Was $ 19.50 


* $ 2.00 UPS 


3 for $40.00 Delivered | 


| i ; ; Adjustable to indicate angle 
ғыл», degrees. With 3/32" 
~. depth rod ONLY 


- 7% 


4” 


те 
+$1.50 yp o9 


Stainless Steel 
‘Satin Chromed Scales 
Accuracy .001 complete with case. 


Sth Anniversary Sales BROCHURE 50¢-FREE with order. 
 SCHLESINGERS FOR TOOLS LTD 
1257 Utica Ave., Brooklyn, N.Y. 11203 
(212۱451-2556 
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TAKING CARE OF YOUR CAR 


B 


Science, 380 


Got a useful car tip? Send it (with Social Security Мо.) to Car Care, Popular 
Madison Ave., New York, 0 


We'll pay you $25 


if we use it. If two or more readers send in the same usable tip, the one 


Retightening a newly installed cylinder head 


After installing a cylinder head, be sure 
to re-torque it at the recommended in- 
terval. Otherwise you run the risk of 
losing head-to-block sealing if the cylin- 
der head loosens. Oil could mix with 
coolant, causing a loss of lubrication, 
which will ruin rod and crankshaft bear- 


ae WY ee NL | 

Checking vacuum advance 
If you suspect your distributor's mech- 
anism is not working properly, check it 
this way: Remove the distributor cap and 
rotor, and the vacuum hose to the ad- 
vance diaphragm at the carburetor side. 
Rotate the breaker plate as far as it will 
go with one hand and seal off the vacuum 
hose with your other thumb. Now let go 
of the breaker plate. If it moves before 
you remove your thumb from the vacuum 
line, the advance diaphragm is leaking. 


y 
RICH CEPPOS with the eariiest postmark will be chosen. Sorry, but tips can't be returned. 


ings, and other internal reciprocating 
parts. Tighten the head bolts in the; 
specified sequence in two or three 
stages. When you bring them up to spe- 
cified torque, do it in one smooth, steady 
motion to avoid incorrect readings due 
to bolthead adhesion. 


Loosening odd bolts 


If you're trying to loosen a stuck Атегі- 
can bolt with a metric socket, or vice 
versa, stuff a small square of paper tow- 
eling or a thin rag into the socket next 
largest to the bolt. This fills the gap be- 
tween socket and bolt, and gives the 
wrench a better grip, which keeps it 
from slipping and rounding off the bolt's 
head. This method can also be effective- 
ly used with box-end wrenches. 


Making timing easier 


If you're having a hard time seeing the 
timing marks on the cylinder block or 
the timing notch on the crankshaft pul- 
ley, put а dot of fluorescent paint on the 
marks you wish to stand out. Aim the 
timing light like a rifle, sighting the 
marks down the ''barrel" of the light. 


Setting point gap 


When you're setting ignition contact- 
point gap with a feeler gauge, "feel" is 
all-important in judging the right gap. To 
improve your feel when using a multi- 
blade feeler gauge, remove the proper 
blade from the pack and grip it gently 
between your thumb and forefinger as 
you run it back and forth between the 
points. Then clean the points by sliding 
a clean piece of paper or a business card 
through them. 
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Richard Petty, NAl Automotive 
Consultant, and America's 
Winningest Stock Car Driver. 


Their Up-To-Date Courses Can 
Prepare You for Part-Time Income or 
a Career 
When your life depends on the mechanical 
performance of a car, you get to know and 
appreciate top mechanics. And believe me, 
they're few and far between. If there ever 
was a field where opportunity is knocking, 
this is it. 
I'm sure glad to see professional home train- 
ing like the two NRI courses come along. 
With NRI training, you can keep your pres- 
ent job while you learn, and you get the 
kind of hands-on experience that pays off 
under the hood. It's a lot of training for 
the money. 


Learn Auto Servicing Fast 
NRI's Basic Professional Repair Course cov- 
ers the basics of auto repair in 30 lessons. 
From headlight to taillight, you'll learn all 
you need to know, quickly. Basic 

home training includes eight 
important service items, includ- 
ing an Inductive Pick-Up DC 
Power Timing Light, Ignition 
and Electrical Systems Analysis 
and Tune-Up Instrument, 
Tune-Up tool kit, and more. 


Become a Professional 
Mechanic 

NRI's 70-lesson Master 
Automotive Technician 
Course includes the 
equipment, tools and 


Pictured is just some of the professional 
equipment included in NRI's Automotive 
training programs. 


RUSH FOR FREE CATALOG P. — 2~ 
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NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.Ç» 20016 
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Please check for one free 
catalog only. NO SALES- Ш 
MAN WILL CALL. 


: ры ырыпты on 
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Мате 
(Please Print) 


Address 


City/State/Zip 


A National Home Study Council Accredited School 


training materials you need to be a real pro. 
In addition to personal services and ‘bite- 
size" lessons, you receive 10 pieces of auto 
service equipment, including an Ignition 
Analyzer Scope, Diagnostic Engine Analyzer, 
Inductive Pick-Up DC Power Timing Light, 
full set of tools, Torque Wrench, 4 different 
test gauges, and more. You'll learn to ser- 
vice electronic ignition systems, and even 
auto air conditioning . . . with an air condi- 
tioning systems analyzer and a refrigerant 
systems leak detector. 


Train with the Leaders— 

NRI and McGraw-Hill 

No other school has NRI's experience in 
home training . . . or McGraw-Hill's back- 
ground in continuing education. Mail the 
coupon and check out what they have to 
offer. Over a million students have trained at 
home the NRI way, and you can too. 


If the coupon is missing, write: NRI Automo- 
tive School; 3939 Wisconsin Avenue; Wash- 
ington, D.C. 20016. 
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AUTOMOTIVE MECHANICS * 
COURSES 


CB, Color TV/Audio, Communi- 
cations, and Computer Electronics 
Courses 


Air Conditioning, Refrigeration, and 
Heating Courses 


947-127 
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One drop FAC N Mends 
holds 2/ tons. / * metal, plastic 
Bonds rubber, glass 
in 10 seconds. and ceramics. 


ADROP WILLDO. 
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One drop Mends 
holds 2/2 tons. metal, plastic 
Bonds rubber, glass 
in 10 seconds. and ceramics. 


ADROP WILL DO. 
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HOUSEPOWENR CLNC 


By EVAN POWELL 


Space-age home appliances 


Some of my comments during the past 
year may have suggested to you my 
disappointment at the lack of innova- 
tion in home appliances, from a stand- 
point of both new features and energy 
savings. Now, however, it looks as 
though some good things are in store 
for next year. 

Already on the market are electronic 
controls for washers and dryers by 
Whirlpool (photo below), and for wash- 
ers, dryers, and dishwashers by Sears. 
The electronic controls are all based on 
microprocessors, which offer both versa- 
tility and reliability. They are becoming 
so widespread that consumers need to 
know more about them. 


A microprocessor is a type of inte- 
grated circuit (IC)—a device that com- 
bines interconnected electronic parts on 
a single chip, usually silicon. Thousands 
of transistors and associated parts can 
be combined on one IC. А microproces- 
sor is programmable. It takes inputs 
from timing, control, and sensor cir- 
cuits, and produces a number of output 
functions sequentially to control a pro- 


Cess. 


These brainy chips are well-proven. 
Today's calculators, watches, and many 
microwave ovens use microprocessors 
[PS, March]. Singer has an electronic 
sewing machine with a memory—thanks 
to a microprocessor. And the electronic 
tuners on many television sets are mi- 
croprocessor-based. 

As an example of what microproces- 
sors can do, consider one of the first 
"push-button'" automatic washers from 
1959: Depressing one of the cycle-selec- 
tion buttons started a rapid-advance 
motor that twirled a hidden timer. Con- 
nected to this was a sweep arm with con- 
tact surfaces that wiped across a section 
of printed-circuit board. When these con- 
tacts reached a point that completed a 
circuit set up by the push button, the 
rapid-advance motor turned off and the 
timer was in the correct position to be- 
gin the washing cycle. 

This system worked, but all it really 
did was allow you to push a button rath- 
er than turn a knob to set the particular 
cycle. It was bulky, and in an environ- 
ment of moisture and inevitable chemi- 
cal spills from bleach and detergent, it 
wasn't noted for endurance. There were 
contact surfaces on  printed-circuit 
boards and many additional gears and 
ratchets that service technicians had to 
contend with, and there was still the 
mechanical timer with all of its cams 
and contacts. Timer failures constitute а 
major portion of appliance problems, 
both in frequency and expense. 

Contrast this with the microprocessor 
contro| on the new washers, which is 
contained on a single small board, has 
no moving parts, and offers much more 
versatility, The photo below gives you 
an idea of the workings of a micropro- 


—FLEXIBLE CONDUCTOR HARNESS 


ssor іп appliance control. When you 
ich the selector panel, you are actuat- 
J an input device to feed the cycle 
sired into the microprocessor. Your 
lection of cycle, plus any other op- 
ins, is then stored in a "random-access 
тогу’ (RAM) section until needed 
until a new cycle is selected. Based 
on these temporary cycle instructions 
the RAM, the microprocessor then 
eads” a "read-only memory” (ROM), 
ich stores the permanent operating 
structions, At this point the micro- 
cessor signals the appliance’s elec- 
magnetic functions (motors, sole- 
ids, etc.) to begin an operation in a 
adetermined sequence for specific 
nes. This part of the sequence is much 
e that served by the old mechanical 
ner, but there are no moving parts or 
ntacts to give trouble. Also, the mi- 
эргосеввог monitors operations and 
п react to certain situations (such as 
overfill condition in a dishwasher) to 
minate the problem. Output from the 
croprocessor also energizes light- 
1itting diodes (LED's) or lamps to in- 
cate the cycle's progress. 

While the present use of microproces- 
rs in home-appliance controls is a fine 
provement, it's by no means the ulti- 
ite application—as you know if you 
id PS's October cover story on home 
mputers. 


efrigerators and cold rooms 


ju might think that your refrigerator 
juld thrive in a cold room, but that's 
t always true. Refrigerators are made 
operate in normal room temperatures, 
d if you keep one in an unheated 
ace, such as an enclosed porch, funny 
ngs can happen. 

Most units today have dual controls 
ne for freezer, one for refrigerator), 
hough the control may be simply a 
Ше that adjusts the amount of air- 
w between compartments. With room 
nperatures of 55 degrees or below, 
ort-cycling can occur, with a resulting 
e in freezer temperatures. Or, with 
ıer control systems, freezing may oc- 
r in the refrigerator section. 

If you encounter one of these prob- 
ns, try this: If the freezer is too warm, 
n the freezer control one increment 
Jher, leave it for 24 hours, then re- 
еск, Keep adjusting until the tempera- 
e is near zero. lf your symptom is 
ezing in the fresh-food compartment, 
n the refrigerator control one incre- 
int lower. If it's as low as it will go, 
n the freezer control one setting 
rmer. Of course, you'll have to re- 
just next spring. ғ 


jot a problem? 

расе didn't permit any questions 
nd answers this month, but a good 
it of this column is usually de- 
oted to solving readers' home-equip- 
nent problems. Send yours to Evan 
owell, Housepower, 108 Morning- 
ale Drive, Greenville, S.C. 29609, 
iving make and model number of 
quipment. Sorry, but questions can't 
e answered by mail. 


Жы 
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Fiberfab’s MIGI I! custom coach 
is actually a full-size replicar body | 
designed to mount easily over the 
dependable VW chassis. This simple | 
conversion is an exciting “do-it- | 
yourself” project costing far less | 
than you might expect. | 

For full details and information, 
send the coupon in TODAY! 


DEALER INQUIRIES INVITED Ж 


i 
Je hu "t 
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ч "A. FERRE s тік ON 
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FIBERFAB, INC. | 
548 Baldwin St. 737 Montague Expwy | 
Bridgeville, PA 15017 Milpitas, CA 95035 
FIBERFAEB (412) 221-6200 (408) 263-4050 


PS-12 
Send $2 for 12 page color brochure or $5 
for brochure and assembly manual. 


name 


street 


city state - zip 
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COMPUTERIZE 
your 


IGNITION а 


k 
шақы 
1 
V sia lah — X 
ps 
Ае. bis cn n a m n = 
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aE ЫРЗА 


ONE 
MODEL 


FITS ALL 


CLIFFORD 
= JACOBS 


OMPUSENSOR 
sh 


GUARANTEES a minimum 


10% MILEAGE INCREASE 
plus MORE POWER! 


NO OTHER IGNITION 
GUARANTEES these features: 


Patented adaptive spark automatically 
adjusts to your engine's needs. 
Increases gas mileage a minimum of 
10-20% cars, 7-15% trucks & vans. 


Extremely low operating costs 


The SPACE RANGER is now available in a complete Ө 
build-it-yourself construction package e No moving parts, nothing to 
@ Vertical take-off and landing. wear out 
Hovers like a helicopter Ф Made of durable stainless steel 
% 
© 


© Safe, easy to fly and aluminum 
Ө Runs on easily obtainable fuel Total weight: 250 Ibs. 
e Can fly to a height of 5,000 ft. Can be easily assembled in your 


да пас аа, капас TIAS TONERS € Stable and easy to control using workshop or at your local welding shop 
100% shock, water & vibration proof. body-weight to manoeuvre Ө Can be assembled and constructed in 
GUARANTEED COMPLETE Ө Flies forwards, backwards and sideways a matter of days 


SATISFACTION or MONEY BACK 


CLIFFORD ф 


Send cheque or money order to: Washington res. add 6% 


1670 Sunflower Ave. E SPACE RANGER CORP rà Е 
Costa Mesa, Са. 92626 Мо. 119 - Terminal Buildin , King County International Airport (AN) = 
RE А (714) 557-4275 Boeing Field, Seattle, Washington 98108 =з 
ESEARC™ | 1 Г] Send $5,795 for complete construction package with no parts to buy | 
' 7 x if. OR 
уме EOCENE инке stop = 1 [] Send $97.50 for blueprints and construction plans. (Postage included) F 
G@mru§ensor STARTS ! 8 
к | E OMG: usas UCET JUS аны ды AU USER CET PUO QUIE RUE CIO ERE Vaid E 
4-.... WRITE for FREE BROCHURE ...PS ll: ———— — — —' 
Name: |; ———— — — — — —" | 
MEME сы ае ат мел ба ЫЗЫ ee d in 2l SERE 
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PUT THE WORLD OF SOLAR ENERGY 
AT YOUR FINGERTIPS WITH THESE 
те FACT-FILLED BOOKS! 


THE HOMEOWNERS THE SOLAR HOME THE FOOD AND 
GUIDE TO SOLAR BOOK HEAT PRODUCING 
HEATING AND by Anderson | SOLAR | 
COOLING Emphasis on energy = GREENHOUSE 
by Foster conservation with by Fisher and 
Can solar heat save practical low-cost Yanda 
you money? How to approaches to Design, Construc- 
buy, install, and solar heating and tion, and 
сыын есте: сесте. ا‎ porion 
cooling. ana по rawings, chars, nformative! A 
ware лө ула ORDER ONE OR ALL.. and photos. Library must! 
96 pgs. un GREAT GIFT IDEAS! - Бёрд 
WER tM AR : Toorder simply detach and mailto: SUN; Р. О. Box 306; Bascom, Ohio 44809 
USAGE NOW ; МАМЕ | 
Jammed with over e ADDRESS 
156 pages of Solar • cry_ ا ——— — س‎ 
Hardware and » Enclosedismy___ check . moneyorder 
EquipmentiThe • orchargetomy ВА MC: 
uico E ааа 
Largestselection * — . Quantity == 
ever! = 101978 50пСаіаіод ___@ 5200 Interbank No. Exp. Date 
ы Solar Home Book —— — (9 $8.50 Subtotal 
i: * Homeowners Guide . 1 1 @$495 ubiota 
Amustforthe 2 FoodandHeat  ——— —— © 5600 Add .25¢ postage and 
do-it-yourselfer! • handling per book. 


Signature TOTAL 


C home workshop - E can PAY-OFF..... 
3 -in-f Power Tool! wal b- b = Б | C! d 
This опе power-fedtool- о еу NR 


4 | | Try The 
В | | s ы d E | Ei od B ! In Y | NOW тои CAN... fime | 
SAWS to desired Width... 7- E. B onseno send TODAY ШЫ 
қ : i Extra меселі: | 
| | r | а" T et ; 30-DAY FREE for this | = ЕЗАМ POWER нее | | 
Sm to desired Thickness ге TRIAL OFFER [ome BE 
| l E — Mail Coupon Below 
LD | all popular Patterns... ^ Wo. Wire» E ^ deae 
— all in one fast operation! SQ FT Уу NS BOOKLET! 00 
Only Complete Workshop Tool Of Its Kind In The World! - ——4 - There is NO OBLIGATION and 


From the day it arrives the Belsaw will make and save you Wi = 
money. With shortages and inflation driving lumber prices NO SALESMAN Will Cali—ever! 
JJ coupon ^as been BELSAW POWER TOOLS Co. 


sky-high, this versatile power tool quickly pays for itself by 


Does The Belsaw Pay? 
YOU ВЕТ! 
READ WHAT BELSAW OWNERS SAY: 


easily converting low cost rough lumber into high value removed, just send 9987 Field Buildin 
inie a 3 | "| bought a batch of walnut in the rough. and postcard with name Eti g 
finished stock. Make your own quarter-round, base mold, shar planing «Có du Baisi | PURI | ease dr ded ties Kansas City, MO 64111 


door and window stop, casing, tongue-and-groove ... all 
popular patterns. Other Belsaw operators turn out picture 
frames, fencing, clock cases, furniture, bee hives, bedslats, | 
surveyor's stakes ... all kinds of millwork. Handles tough 
oak and walnut as easily as pine using only one small motor, 
and so simple to operate even beginners can use it. 


Men and women everywhere are using this | one i 
low-cost power-feed machine to start and build 


enough money to pay for two-thirds the cost of 
tre Planer It really does a good job ~ 
А. S. Clark — Springfield, Ohio 


BELSAW POWER TOOLS Co. 
9287 Field Building 
Kansas City, MO 64111 


LJ YES. please send me the FREE Booklet that 
р 

gives me .omplete facts about Belsaw's Planer- 

Molder-Saw and full details on how | can qualify 


"This machine pays for itsell making money 
ош of scrap boards. It is a very well built 
machine and | confess и 15 more than | really 
expected for the price. It does everything you 
say it will.” 

Stephen Schultz — Orangeville, Penna. 


Takes be н | for а 30-Пау Free Trial right in ту own shop. I 
YOUR their own new businesses ...and YOU can do the "Гуе been a planer man for years and am now understand there is No Obligation and that No 
OWN , Same. Supply lumberyards, carpenters and retired The Belsaw has earned me $60,000 in Salesman will call. 


eleven years. its Ihe bes! investment | 
ever made ` 


contractors in your area with deor and window 
trim... base Shoe... Ded mold...cove and. 


BUSINESS 


Part Time quarter round... ALL of their trim. You can sell Robert Sawyer — Roseburg, Oregon inne 
picture frame to custom framing shops, 1 recommend the Веіѕам as the most usetul Address 
Right At paint stores, department stores and direct to shop too! any craftsman could own We use 
Home: yw users. All patterns available or design your own. | 0 every day in the Workbench model shop City 


couldn't get along without it ` 
Jay Hedden, Editor 
Workh ench h Magazine 


Get FREE Dooklet with facts and full 
details... RUSH COUPON TODAY! 


ee, | 08 
Б.А M —J" L F E | 


M 


JOHN KOLIELNIK 
(Los Angeles, Cal.) 

"Now that l'm a locksmith, 
I've increased my salary by 
at least $175 a week. Even 
earned $550 before complet- 
ing the course! | think the 
Locksmithing Institute is the 


HARRY PROVART, JR. 
(Duquoin, 111.) 


"Locksmithing Institute has 


the best course that money 
can buy, and my instructor 
was tops. Earned $200 while 
training . . . since then I've 
earned $350 spare time.” 


IDEAL Е. BALDONI 11 

(Riviera Beach, Fla.) 

“Enrolled because | even- 
tually want to be self-em- 
ployed. As a result of my 
training, I've assumed lock. 
smith jobs my company form- 


| erly hired outside people to 


best!" 


TRAIN AT HOME—EARN WHILE YOU LEARN 
Add to YOUR INCOME —even double it with easy 
spare-time earnings. Cash in on the nationwide 
shortage that demands hundreds more trained lock- 
smiths. Quickly step into a big pay opportunity, 
full- or part-time job or start a high-profit shop of 
your own! Even earn as you learn. 
EARN EXTRA MONEY RIGHT AWAY! 
You can quickly qualify as a skilled locksmith. Age, 
education, even minor physical handicaps don't 
matter in this ever-growing trade. So easy to learn — 
it’s easy, it's fun, it's just like a fascinating new hobby! 
Study at home as little as one hour a week. All 
special professional tools, supplies, including files, 
tweezers, cylinders, door handles, assemblies, gauges, 
pins, springs, extractors, picks, wrenches, and different 
kinds of locks and keys — even key machine — supplied 


pieces of equipment 


| ! NAME 
LOCKS, PICKS & TOOLS T i 
Ж ; OS ADDRESS 
supplied for use with course | 
е CITY 


O Check here if eligible for Veteran's Benefits 


perform.” 


on car locks, house locks, padlocks, safe locks, etc. 
Just follow well-illustrated lessons under the guidance 
of experts. 

For a future as your own boss or in a high-pay job, 
get all the facts, corhplete details. Write today for 
FREE Illustrated Book, FREE Sample Lesson Pages 
give exciting facts. (No cost, no obligation, and no 
salesman will call.) 


Our School, (Established 1948) 
is licensed by the State of NJ. 
and an Accredited Member of the 
National Home Study Council. 
Also approved for Veterans , 
Training, under the new С.І. bill. 


pit ED ba. 
«е Са, 


4 
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Div. Technical Home Study Schools 
Dept. 1111-127, Little Falls, N.J. 07424 


$1 Opportunities | 


LOCKSMITHING INSTITUTE |. " 
' Division Technical Home Study Schools EL 

* Dept. 1111-127, Little Falls, New Jersey 07424 

! Please send without obligation the FREE illustrated book- 
i let, "Your Opportunities in Locksmithing." | understand 
| no salesman will call. 


Locksmithing | 
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Kit price 


when YOU build a Trail Bronc 


Save assembly costs. Just bolt parts to welded 
| and painted frame using easy op instructions 
| and common tools. As you build you learn all 
about your bike! 5 h.p., 199 сс, 4-cycle 
Tecumseh engine gets 45 mpg and speeds up 
to 35 mph! Automatic torque converter ives 
right ‘gear’ for speed or hills. Full shock | 
suspension supports 450 Ibs. Tough 1" tubular 
steel frame, extra-wide cleat tread tires make | 
this an ideal runabout for work and fun. Skid 
pan protects engine; 8" clearance handles 
rough or wet ground. Many accessories. 
Send name, address to: CARL HEALD, INC., | 
Dept. PS-12,Box 1148, Benton Harbor, MI 49022 


Tune your Guitar 


like a professional! This new invention is ideal for every 
guitarist —bheginner or accomplished musician. Six preci- 
sion-tuned reeds make exact tunin Jj a snap. Just clamp 
this ba gal onto your nu then adjust the strings. When 
the right pitch is reached, the corresponding reed vibrates. 
Just as simple as that! Ideal for bands or combos. Tunes 
all instruments to exactly same pitch. oom ats 95 plus $1. 
shipping and handling. Money back guarante 


ED SALE STUDIO 9854-Р, GRAND ISLAND, FLA. 32735 


„ PROT ЕСТ. 
your car! 


America's number one 


‘HOOD & IGNITION 
LOCK 54950 sr mcr. sre. 


ENCLOSE PAYMENT (NO 0.0.1.5) AND CLIP AND MAIL 
THIS AD TO 


B. C. INDUSTRIES, INC. 
3450 м. 63га ST., CHICAGO 60629 
Name 


Address — | 
Make/Model of car —— — — 
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money with 
NRI'S new 
small engine 


When МНІ5 educators created 
their new Small Engine 
Course, they made sure that you 
would get all the tools you need to 
trouble-shoot and maintain two-cycle, four- 
cycle, diesel, outboard, air or water-cooled 
engines. And, they packed the course with 
practical training to help you cash in on the 
opportunities available in this fast-grow- 

ing field. 


Only NRI supplies you with an Engine 
Component Kit designed for training. 
Hands-on experience comes quickly with the 
NRI Small Engine Repair Course. Along with 
the bite-size lessons fully illustrated, you 
receive all the components of a versatile 

3% HP Clinton Engine. Using NHI Power-On 
training principles, you assemble the com- 
plete engine, to use in your workshop or to 
install at a profit on one of your first jobs. 


Where other courses give you inexpensive 
hand tools, NRI includes with its training an 
inductive tachometer, professional volt ohm 
meter, torque wrench, valve spring compres- 
sors, ring compressors, and all the 
wrenches and specialized tools you need to 
start your own repair shop. 


NRI SCHOOLS 
McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, D.C. 20016 


Please rush me the one free 
catalog | have checked. 


| 
i 
\ 
i 
N understand there is no 
І 
[ 
i 
| 
! 


= 
м. 


ы, 
obligation. Мо salesman will call. 


Name 


Address 


City/State/Zip 
A National Home Study Council Accredited School 


equipment for your ж 


| 
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Two courses available. 

Тһе 30-lesson Basic Repair Course covers 
the theory and practice of small engine 
operation and repair including lubrication, 
ignition, cooling, and starting systems, You 
specialize in professional lawn mower and 
other lawn-and-garden equipment repairs. 
You learn in depth ... with up to 10 times 
as much information provided as in competi- 
tive courses. 


With NRI's 45-lesson Master Repair Course, 
you move into more advanced training. Les- 
sons cover chain saws, minibikes, mopeds, 
outboard engines, snowmobiles, golf carts, 
all-terrain vehicles, welders, generator sets, 
and other industrial equipment ... plus six 
lessons on motorcycle repairs. 


You learn the specific engine requirements 
for power take-offs, charging systems, electri- 
cal systems, etc. Practical working knowl- 
edge of clutches, torque converters, trans- 
missions, and other drive train parts gives 
you the professionals’ edge. 


You get more training and more equip- 
ment for your money with NRI. 

NRI is the unquestioned leader in technical 
home training, with more than a million stu- 
dents in its over six decades of instructional 
service. The oldest and largest school of its 
kind in the country, NRI offers you expert 
help every step of the way. You'll move 
ahead at your own speed, earning as you 
learn, with small engine repairs for your fam- 
ily, friends, and neighbors. 


send for the free catalog and discover how 
big your future can be in small engines. No 
salesman will call. If the coupon has been 
removed, write to: NRI Small Engine School, 
3939 Wisconsin, Washington, D.C. 20016. 


-: SMALL ENGINE SERVICE & REPAIR ў 
COURSE * Basic and Master Courses 

', AUTOMOTIVE MECHANICS 
Basic and Master Courses 

.. AIR CONDITIONING, REFRIGERA- 
TION, & HEATING COURSES 

O ELECTRICAL APPLIANCE SERVICING 


ГІ CB/COMMUNICATIONS 
COLOR TV/QUADRAPHONIC STEREO 
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Trumark 
Wrist-Rocket 


: -N 3 : p ida 
of dealers or order direct $4.00 paestage paid ышы 


REPLACEMENT RUBBERS & LEATHER POUCH ASSEMBLY 81,50 
чаш 
TRUMARK WRIST-ROCKET: P.O.BOX 1517 BOULDER,CO. 80306 


225 YD. RANGE 


GARAGE BUY DIRECT 
А DOOR OPEN ER AND SAVE! 
He RADIO CONTROLLED from car tronsmitter or wall 


switch € SAFETY night and day year ‘round е SE- | 
CURITY door locks tight when closed © CONVENIENCE 


in car control any weather ® LIGHTING garage lights 

| automatically е "VERSATILE fits all lifting type. wood, 
| metal or fiberglass doors sectional and 1-ріссс ® EASY 
| HOME INSTALLATION in just 2-3 hours е SAVE up to 
| 5095 direct factory purchase and PP or UPS home delivery 
е GUARANTEED one year е FREE brochure 


HELPMATE Equipment Co.,PS-127 Baroda, MI 49101. 


COUNTERFEIT GUNS.) "® опса saw тне accuracy] 
| | | 4 ОҒ А RADIAL ARM SAW! 


AUTHENTIC! FULL SIZE MACHINED METAL MODELS 


Museum quality precision machined metal classics ы һы look 
| and feel like real guns. Will fool experts. Perfect! 


l | 
BE FIRED. Blued and disassemble like originals. De secrete: your U 
den, office, rec-room. Send for FREE 24 page color смок CIRC LAR 
Made of over 30 blued, hand-finished nee LLY қ 
ASSEMBLED. "i = SAW 


Now Enjoy ALL MOVIES & TV ІМ 3D EFFECT. 
Introducing the Unusual 
WURDR VU 1st MOVIE А TV 3D STEREOSCOPE. 


| The ideal Xmas Gift. . . A Space Age Discovery. Wun- 
dr Vu à completely new and original concept . . . Simply 
view that next movie through the _ килы 
Wundr Vu 3D Stereoscope and thrill ~ ^ 
to the GIANT SCREEN BURSTING 
INTO AN EXCITING LIVING PAN- 

| ORAMA OF STEREOSCOPIC-THREE 
DIMENSIONAL REALISM . . . or 
view your favorite TV show through 
the amazing Wundr Vu .. . Wundr 
to ine Pigan 8. -DEFTH and PEDE 1 


SAME SIZE ھت‎ 


| GINALS! EE 
| MONEY BACK IF NOT SATISFIED! 
| 357 POLICE MAGNUM 


Worle: wide choice of detectives, under. 
agents, police. Swing-out Ee 

| ventrib barrel, shot Hand assembled. 
„ШКЕ ORIGINAL. 7108 ONLY $34.95 


ГТТТТТТТҮТТЕТ Е ,ا‎ ВЕНИ... с ДЙ, Ever been frustrated because you knew what ou 
"REPLICA MODELS, INC. Dept. sph у 
| 800 SLATERS LANE * rer dria ылы Се U.S.A. wanted to do but your saw didn't get the 


| Send [14108 [] Send FREE COLOR CATALOG message? You need the only tool of its kind 
Charge to: Г] ВАС С Mastercharge ГІ Am. Express ГІ Diner's Club available that makes yoür saw cut true every time -- | 


| even with your eyes closed! No more hunting or 

trying to follow the line. Gage locates cut-off mark 

and automatically guides your saw for a perfect cut 

every time. 45° cuts as simple as 90's. Right or 

| left hand -- ир to 12” boards. МОТ SOLD IN 

CITY/STATE/ZIP .................... КҮҮС — xi STORES. Only $6.95 ppd. ROPCO Dept. S1,| 
MONEY BACK IF NOT SATISFIED : ums Drawer Y, Sedona, AZ 86336. 


Істері 


| Refinish 
anything of 


Better than a 
third hand! 


Catalog of woods, veneers, ~ 
tools, plans, how-to books 


EXPERTLY match any wood! Any finish! Build 
any furniture you need! Constantine, head- 
quarters for woodworkers, offers everything in 
ae eet catalog. Finest woods, veneers, inlays, 

ers, cabinet hardware. Wood finishes, 
touch-up materials. Cane, rush. Lamp parts. - 
hdwe Cotte a kit Ur ndi. зма. s. Specialty А 

we, | ест t su 

tools. 2,000 hard-to-find practical ы 
TEAR OUT AD. MAIL TO AY. 


CONSTANTINE Est. 1812 
2053 Eastchester Rd., Bronx, N.Y. 10461 


[Send CATALOG. 50c enclosed. 


LJ ALSO enclosed $5. 95 for practical instruction 
book—'*Veneering Simplified.” Save vast sums 
beautifying with veneers. Resurface beatup 
table tops, chests, etc. Cover cheaper lumber 
for cabinets, room dividers, headboards, etc. 
181 photos guide you -by-step. 10-day 
money-back guarantee. ect supplement to 
giant catalog of materials. New York State 
residents please add applicable tax 


It tilts, turns, and rotates - - - 
firmly holding your work exactly 
where you want it - - - all controlled 
by the exclusive patented variable 
load control knob and split ball 
feature. | 


The Original PanaVise* 
only $21.95 


THERE IS A PANAVISE’TO FIT 
YOUR EXACT NEEDS 

Select the most suitable combi- 
nation from the five interchange- 
able heads and four bases. Add 
more heads later as you need them. 


WHEN YOU BUY PANAVISE, YOU ARE BUYING A QUALITY TOOL. IT WILL 
PROBABLY BE THE MOST USED TOOL ON YOUR BENCH. IT WILL PERFORM 
FOR YEARS AND FUNCTION AS YOU WANT AND EXPECT IT TO. 


Name кер mh Hub Gum am CER NND ENIM ән A E sh bis سس سب سک تست سے‎ pin НЬ LLL шан ШШЕ шин 


Тір 
ғ ғ-ғ----- 


"ПІН ж 


М 


>< 


Write for FREE catalog and dealer list 
Dept. 54 10107 Adella Ave.. South Gate. CA 90280 
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Now you can personally explore the heavens 
with the most innovative astronomical in- 
strument ever designed. It's Astroscan 2001, 
a unique new telescope built by Edmund 
Scientific Co., a leader in astronomy for over 
35 years. 


Take Your Entire Family on a 
Fantastic Visual Voyage 
The Astroscan 2001 gives you a window on а 
world beyond that which you have ever 
known! You'll see light from distant suns 
which began traveling to our Earth long be- 
fore you were born. You'll see star clusters, 
double stars, nebulae, the planets — the full 
celestial display of the night sky. 
You'll see the moon in crisp, clear detail. 
It's an inspiring, awesome experience you can 
enjoy for a lifetime! 


Engineered in the Edmund 
ientific Laboratories 
Edmund Scientific has devoted more than 
two years of concentrated engineering and 
product development to produce this special 
instrument. Our objectives were simple 
but challenging. The newest Edmund 
Scientific telescope had to: ® give 
bright, clear views of the stars, the 
planets, the moon e be light 
weight for extreme portability; 
convenient for hikes, bike trips, 
vacations € be simple to set up 
and use so anyone, even a 
young child, could enjoy the ex- 
citing hobby of astronomy ө and, 
most important, be affordable! 
The result of this intensive pro- 
gram is Astroscan 2001, a tele- 
scope so different and so precise 
even professional astronomers have 
raved about it. And at just $149.95 
it's one of the best telescope buys 
available. 


`. РОМЕ, JOURN 
` THROUGH TRE - 


A TELESCOPE LIKE NO OTHER 


Astroscan — A “Richest Field" Telescope 
The 2001 is a classic Newtonian reflector 
telescope, using the same basic optical de- 
sign as the largest observatory Instruments. 
Light from distant celestial objects enters 
through an optically-coated window, 15 ге- 
flected and focused by a 4%" highly- 
polished parabolic mirror, reflected onto a 
secondary flat-surfaced mirror and through a 
28mm magnifying eyepiece, to your eye. The 
fine optics in Astroscan are equal to most 
found in the world’s best cameras. 

With the Astroscan’s wide field you can 
see more stars and features in a single view 
than possible with most other scopes. And, 
Astroscan's amazing light-gathering ability 
permits views of stars so faint they're invisi- 
ble to the naked eye. 

Astroscan weighs just over 10 pounds and 
is only 17 inches long. The attractively styled 
2001 body is ruggedly constructed of high- 
impact red plastic. Its uniquely designed 


aluminum mount and fingertip focusing en- 
ables anyone to set up and use this fine 
instrument іл minutes. 


Tomorrow's Telescope You Can Own Today! 
The Edmund Scientific Astroscan 2001 is 
now in full production and available for im- 
mediate shipment. You can order yours today 
with the coupon below. Use the Astroscan 
under the Edmund 30-day unconditional 
guarantee. Use the 2001 in your backyard, 
at the beach, in the mountains — anywhere. 
Experience the spectacular views awaiting 
you wherever you go. If you and your family 
are not completely satisfied with this exciting 
telescope, simply return it for a full refund. 
Expand your world today. Order now. 


Owners report: “А good flexible instrument 
of this quality has been long overdue," 

",...has great overall design." 

"The Astroscan 2001 is a very complete 
telescope.” 


Just $14995 


Use your стеді, card to charge your purchase. 
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Enclosed is my 


Please charge my 
ГІ Please send me Free Catalog N-24 


Card # 
Expir, Date 
Name 
Address 


City 


М J, resident а МН J 


EDMUND SCIENTIFIC CO. 
Üept. N-23, EDSCORP Building, Barrington, N.J. 08007 
L_J] YES, please send me 
3149.95 eah plus $1.00 service and handling charge 


Уа sales Lax 


Astroscan 2001 Telescope(s) priced at 


IMO. for total of __ 
[]BAC []MC 


| Check 
[ ] Am. Exp. 


_ Interbank Ж. 


O Enclosed please find сһеск/ М.О. 


The New Telescope That's Popularizing Astronom у 


BADGE-A-MINIT * BREAKS 
THE PRICE BARRIER! 
А GALAXY OF _ 

Ø PROFIT OPPORTUNITY 


ways: ЕАКМ°25 105100 PER HOUR 


A COMPLETE 
BADGE 
MAKING 
SYSTEM 


$19.95 
YOU PROFIT TWO 


While the cost of everything else is skyrocketing, BADGE-A-MINIT, Ltd. an- Figure your typical profits with this example: Your first order for 250 one 
nounces another breakthrough in badge-making technology. Now you can color badges (with us supplying the printing) will cost you $45.90 plus a $5.00 
make the same high quality, colorful, plastic-protected, metal pin-back art charge. If you sell the badges for $.50 each, your gross profit will be 
badges for meetings, conventions, corporate promotions, |.D. or just for Fun $125.00! Your net profit on materials would be $72.50. That's more than 
for LESS than ever before! Get into the highly profitable badge-making busi- three times the cost of the BADGE-A-MINIT System! And that's only your 
ness in your spare time. As the name implies, it is so easy and fast to make first order, Buttons are in demand and you can supply them quickly and 
beautiful buttons, pendants, photo purse mirrors, key chains and award competitively. 
rosettes even a child can do it! The system is portable and can go with you | ч 1 
wherever you want: banks, motels, retail stores, photo studios, malls, flea SYSTEM CONTAINS: е Steel and Fiberglass reinforced Lexan 
markets or even to the beach. Virtually every club, organization, business and Plastic Hand Die Press • High Impact, Color-Coded Die Set « 
corporation are potential customers of either a complete BADGE-A-MINIT One Dozen Badge Shells, Pin-Back Parts е One Dozen Per- 
System or badges that you make and supply. You profit either way. forated Message Discs * One Dozen Plastic — Protective Cir- 
cular Discs е Fully Illustrated Operating Instructions • Color- 
TAKE ORDERS FOR BADGES LIKE THESE: ful BADGE-A-MINIT Accessories, Literature and Pricing 
ACES VEAL ME 
IV | TV 
di TUNE-UP 
т ?исВ «9 SPECIAL 
GILROY 
CLUB USES Humorous Slogans, DOZENS OF PROMOTE ELECTIONS PROMOTE 
Select From 100"5 of SCHOOL USES BUSINESS EVENTS I 


Designs We Supply 


BE A BADGE-A-MINIT NO OBLIGATION TO BUY, Год 


i "Y FREE FACTS 
DISTRIBUTOR: rper ir 


It's easy to be a BADGE-A-MINIT distributor and make 


AND SAMPLE 
BUTTON 


handsome profits taking orders for either the $19.95 Ен ма шш ка шш шш шш шы шш шш иш ыш шш шш шш шш = 


model shown or the more expensive professional models ^E.A. ! 4 
(details sent on request). All it takes to become a BADGE- i BADGE-A-MINIT, Ltd., Dept. Р5-127 


A-MINIT distributor is the purchase of ten or more com- 1 Box 618, Civic Industrial Park, La Salle, 11. 61301 
plete systems. O Yes, send FREE sample button and fully illustrated details. 
I'M CONVINCED! Send me the complete BADGE-A- 
THOUSANDS OF SATISFIED CUSTOMERS - Here's оса iei Қ coe my check or money order for 
what опе BADGE-A-MINIT money-maker has to say about 32 pius $1. / 2 snipping. T 

the exciting new business venture that's operated at ORITA TE S ананын System and use my 

home with the BADGE-A-MINIT: “It's a cash on the Һагре card с | : 

barrel-head business and I've discovered that a person VISA (Bank AmeriCard) — Master Charge 


| 


doesn't have to be a sales genius to earn good Diners Club American Express 
money at it. It's no flash-in-the-pan gimmick. | find the Credit Card ж г а Exp. Date 
market constantly expanding and | love it!” M. Baker, | 
New Jersey. Inter Bank # == = 
NAME = 
ADDRESS. . = i 2 
СІТҮ ыр ы _ 5ТАТЕ ا‎ 
SIGNATURE 


Send me Distributor Information on taking orders for 
BADGE-A-MINIT іп my area. 
UNCONDITIONAL MONEY BACK GUARANTEE | 


Celestron 90 


Maksutov-Cassegrain 
Telescope 


C90 Telephoto 
$245. 


90 Astro 
Telescope 
$495. 


OBSERVE OR PHOTOGRAPH 
IN CRISP DETAIL 


A butterfly’s antennae at 20 feet, a 
friend's portrait at 100 feet, the infinite 
crater detail on the Moon, the belt 
structure and twirling satellites of Jupiter or 
the awesome grandeur of the rings of Saturn. 

Celestron has established a new standard 
in superb optical systems at affordable 
prices with the new C-90. It features large 
bservatory type mirror-lens optics folded 
nto a compact portable telescope. 
Celestron - the world’s leading 
anufacturer of mirror-lens telescopes 
n apertures from 3.5 to 14 inches. 
undreds of colleges and universities 
have selected Celestron telescopes in 
ortable and observatory models for 
eaching and research. 


Send for free data sheet on the C-90 or ! f 
enclose $2.00 for your сору of the new C90 Spotting Scope 
elestron 32-page color catalog showing $295 
now to select and use а Celestron 
elescope. Dealer inquiries invited 
(R) Celestron International 
I ІР 2835 Columbia, Р.О. Box 3578 - E 
е е Ol Torrance, California 90503 
Telephone (213) 328-9560 


Name 
| Address 
VII SU DP 
| FOR THIS CATALOG 
SAVINGS TO ze. | 


90% ОМ | 
GOVT. SURPLUS | 


е Electrical ТУ пили шн | | 
* » Mechanical E 

е Hydraulics ASS | 
| „ Marine е Auto * Hardware, е с. | 


Send 50¢ for catalog or $1 for extra- fast бану. 
Satisfying customers world-wide since 1 


AIRBORNE SALES CO, гері. теп 
8501 Steller Drive, P.O. Box 2727 
Culver City, Ca. 90230. Since 1945. 


ES. 
п иш иш иш иш иш ип E | 


ll FREE! POWERFUL MUSCLES FASTIE 


Fantastic New Discoveries in the science of 

Sense are Add inches of powerful mus- 
cles to arms, chest, shoulders and legs. Se- 

g crets on trimming the waist with ultrā- i 
modern methods---fast!' FREE BOOK!! 

Ш Universal-K, Box 6694, Detroit, MI 482408 


“Ingenious” 


— Richard Day, 
Popular Science 


That's how Richard Day described 
the Kinetico twin-turbine softener 
as he wrote about it in the October 
issue of Popular Science. 

The unique Kinetico system is 
fully automatic and uses no elec- 
‘tricity. It works on the kinetic ener- | 
gy of flowing water, assuring years 
of precisely reliable and efficient 
water softening. For more informa- 
tion on this remarkable product, or 
to learn where to buy it, write: 

Kinetico, Inc. 
Box 193-A 
Newbury, Ohio 44065 
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TRACK POWER 
OUTWORKS WHEEL- 


TYPE TRACTORS 


f Popular, 
Low- 


More efficient dozer power 
and high maneuverability 
for larger gardens, snow 
removal, complete land- 
scape projects. Up to 16 
! hp. Over 30 attachments 
к incl. all garden tools, dozer 
blade, hydraulic loader. Fac- 
tory direct savings, Unique, 
popular, EASILY ASSEMBLED 

KIT, Odd job and resale oppor- 
tunities are great. send now, to: 


STRUCK KIT, Dept. P8127, Cedarburg, Wis. 53012 


[] Catalog showing Crawler Tractor Kit construc- 
tion & uses (specify Magnatrac or Mini-Dozer) 
— 50g. Both Catalogs — 75g. 


[] Plans for fabricating a Crawler Tractor Kit 
from local materials (specify Magnatrac or 
Mini-Dozer) — $7.00. Both Plans — $10.00 (re- 
funded on any purchase). 


am ص‎ 
ADDRESS 
CITY, STATE, ZIP 


(DEALER t INQUIRIES INVITED) 


manana 


Let Belsaw prove YOU сап 
Earn Ур то 


sd 


FULLTIME 


SHARPENING BUSINESS ! 


You risk nothing by accepting “УУ, 
Оп our this offer lo see how easily 


30-DAY you can turn your spare time t О E 


into bi ig Cash Profits with your q 
Ғ ВЕ Е own Complete Sharpening 1л 
Shop. No selling . . . no pre- есе 

vious experience needed. Our x 2-9 

TRIAL famous Sharp-All and show-  «— 5 
Р how instruction set you up to = => 
OFFER 14% 3209. 5500. $700 a o> 
| month CASH sharpening Saws, д 
Knives, Scissors, Lawnmowers, wi 

Shop and Garden Tools . . . гел 


t 
«WM all e ейдез. 
x „аф | Send for all the facts! 


Our Free Book tells 
how to start a profit- 
able, lifetime home 
sharpening business, 
how we help you grow. 
how we'll finance you. 
Cead led ELE Шайып email coupon below ar райын TODAY 


BELSAW SHARP-ALL CO., 7082 Field Bidg. Kansas City, Мо. 64111 


No Obligation...No Salesman Will Call | 
* YES, (| BELSAW, 7082 Field Bidg.. Kansas City, Мо.64111• 
е please send me the FREE BOOK that gives full details. 


= 
а Мате _ = 
= 
е AH ŘŘŮ—ŘŮ—ĖŮĖŮĖŐĖ —— 


Piasta Print 


777 NN lp. 
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You can PROFIT from the 
growing demand for 
on-location cleaning 


' Your own business part time or full time 


, You can make good money from the growing | 


demand for on-location cleaning. Every 
home and building are potential customers. 


” Every customer represents repeat business 


Clean carpeting. upholstery and walls on- 
location using Von Schrader professional 


" cleaning equipment, the finest of its kind 


No special skills or experience needed. You 


' can start part time with just one machine. As 


your business grows you can add the other 
two and thus offer a complete cleaning ser- 


( vice. Equipment is light and portable. This 


is not a franchise. You pay no fees, dues or 


, royalties. You own the equipment (amazingly $ 


small investment) keep all you earn. And we 
help you every step of the way. For 42 years 
we have helped thousands of users to enjoy 
a steady, growing business. Well send you 
full information. Read about the big demand 
for on-location cleaning —learn how others 
became financially independent. So—take 
that first important step — mail the coupon 
(No salesman will call.) 


11128 Place, Racine 


FÉ. 
TF 


Wis 53403 


Name 


Address 


The Tandy Leather 
catalog has everything you need 


for designing and making a collection of | 
| leather handbags, wallets, moccasins, belts 


and much more ... Write for your free 


| Tandy Leather Catalog today or for faster 
| service call toll free: 


1-800-433-7110 


—.IN TEXAS CALL 800-792-8798 


| ғ ола жынын жын LLLA i тыныға) жынысы o (нын 
1 Mi Fla auus 2808 Shamrock 
lau s. сс. crsa 


; Fort Worth, Texas 


76107 


Please send my FREE Tandy Leathercraft | | 
| catalog. | 


Мате 
Address 
City 
state 


Winter's Coming! 
You Need the 


The New Champion Radial Chain™ is 
designed for today’s radial tires. 
Installs га & "Wr жене higher dry Mo" 

speeds. Smooth, quiet and super strong. 
Radial Chain is superior by design. The Radial 


Chain. The tested new approach to the old 
problem of winter driving. California approved. 


Call collect 1-802-868-7303. | 
10", 12", 13" — 34.95 14", 15", 16"— 39,95 
Postage included — VISA/MASTER CHARGE/CHECK 


To order: Send Name, Address, Zip, Car Make, 
Year, Model, Tire Size & Make, Snow or Reg. 
(like Chevy '75 Nova, Goodyear G78-15 Snow Tire) 


СНАМЕЮН CABLE CHAIN, INC. | 
400 Fourth St., | 
s Swanton, Vt. 

i 05488 


Build this 
BAVARIAN 
REGULATOR 


for only $129 


е Pre-cut Do-it- 
Yourself Walnut 
Kit 
*Pre-sanded, 
ready-to-finish with 
screwholes drilled. 
* Complete hard- 
ware (except glass) 
and easy step-by- 
step directions. 

е Exquisite 14-day 
key-wind move- 
ment. 

This beautiful fin- 
ished wall clock, as 
shown, including 
glass $188. 
ORDER NOW at 
these low manufac- 
turers prices. SUP- 
PLY LIMITED. 


Write for our free д 
color brochure. 


(205) 666-0360 


36" x 1334" x 72" 
LU 


WOOD WORLD 
“4” CLOCKS | 


Р.0, Box 919, Dept. Р5127 
Bellingrath Rd., Theodore, Ala. 36582 


VISIT OUR FACTORY 
NEAR BELLINGRATH GARDENS 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 
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"My father built this 
Schober Organ for me!" 


"ready-made" organs...easily comparable to 
others at twice the price. Kit costs range from 
$650 to $2850 for all basic components, and 
you can purchase it in sections to spread 
costs out...or have two-year time payments. 

When you've completed the basic organ, 
Schober offers a full complement of acces- 
sories...plus complete organ playing courses! 
People have been building Schober Electronic 
Organs for their daughters, sons, wives, nus- 
bands...forthemselves...for 20 years now. Join 
the thousands of delighted Schober people. 

You can have all the details, without cost 
or obligation. Just send the coupon for the 
fascinating Schober color catalog (or enclose 
$1 for a record that lets you hear as well ав 
see the quality of Schober). Why not clip it 
right now, before you forget? 


You'd be proud to buy her an organ this 
good...but how would you feel if you'd also 
built it? It's a special kind of satisfaction. The 
gift of a lifetime of magnificent music, crafted 
with your own hands! 

And you can do it! You need no prior 
electronic or mechanical abilities. Just the 
capacity to follow instructions. Every step is 
clearly detailed, every component is supplied. 
You'll find the assembly process as enjoyable 
as the music which follows! 

And what music! For this is a truly fine 
instrument you will build. Far superior to most 


The ae ы. бері. Р5-112 
43 West Gist Street, New York, М.Ү. 10023 


О Please send me Schober Organ Catalog. 


О Enclosed please find $1.00 for 12-inch L.P. 
record of Schober Organ music. 


à pd 
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* Sporting Events Are An Experience As Exciting 
as Being There! 


* Movies Are Seen The Way They Were Meant 
To Be Seen! d " 


* Pong And Other Video Games Are More Exciting 
Than Erer! 

* Can Be Used Wirh Video Tape 

whack Equipment! 


WE HAVE RECEIVED THOUSANDS OF INQUIRIES! 


YOU REQUESTED PLANS FOR A BIG SCREEN TV THAT WOULD: 
utilize any portable TV as an image source — require a minimum of floor space 
—be a beautiful piece of furniture. 


NOW — EXTRON IS HAPPY TO ANNOUNCE 
THE NEWLIFESCREEN If 


The LIFESCREEN was designed for the Do-It-Yourself enthusiast who wishes to 
have the enjoyment and excitement of a professional Big Screen TV — but refuses 
to pay the $1500 to $4000 that most manufacturers charge for this luxury. 


FACTS 
The special LIFESCREEN, Lens and Front Surface mirror supplied by Extron 
are the same type used by major Big Screen TV manufacturers (Sony, Muntz, 
etc.). THESE PROFESSIONAL COMPONENTS SHOULD NOT BE CONFUSED 
WITH THE CHEAP PLASTIC MAGNIFYING IMITATIONS NOW FLOODING 
THE MARKET BECAUSE OF THE POPULARITY OF BIG SCREEN TV. 


The EXTRON TV Screen — the same used by the major Big Screen TV manufac- 
turers — is 16 TIMES BRIGHTER than а flat matte surface and 6 TIMES 
BRIGHTER than most flat beaded movie screens. Its parabolic shape rejects 
extraneous light, concentrating a highly efficient and directionally selective 
television image that is exceptionally sharp and colorful. 

COMPLETE LIFESCREEN И COMPLETE LIFESCREEN 1 
PACKAGE: ис FEAR AND FORMICA FEES PACKAGE: 


THE NEW LIFESCREEN Il 


THE ORIGINAL 
LIFESCREEN | 


The INDEPENDENT projection system 
that can be used with АМҮ SIZE sereen 


wu Tex MOUMS TO BUILD 
е SELF-CONTAINED internal projection $ | TAKES гк OR ELECTRONIC $‹ up to 80" Diagonal — one of the many 
/ that will utilize any transistor portable TV A0 SPEC SKILLS. REQUIRED reasons for its tremendous success. 


COMPONENT LIST 
1 set of LIFESCREEN I Plans 
I Sharp 13" Model 13421 Color TV or 


EXTRON GUARANTEES EVERYTHING: THE PROFESSIONAL. Зот 15" Mode! КҮ 1547R Calor TV. 


7" to 19") .. , requires only 2 x 4 feet af 
юг space — fits neatly against any wall . 
d lends its beauty ta the decor of any room. 


THE EVERYTHING GUARANTEE 


Y k і ai ; 5 п p г 5 
via} EIFESCREEN If Pes QUALITY, ACCURACY OF DESCRIPTION, AVAILABILITY AND ÛY СЕА trom Surface Mirror 
Portable transistor Color TV (12" to 197) [PROMPT DELIVERY OF COMPONENTS DESCRIBED IN THIS AD.’ grx 0 o ! 
IEESCREEN Lens If, after building your LIFESCREEN PROJECTION SYSTEM, you |7 EXTRON LS 50 Screen 225405750" 


are not satisfied for any reason, return all components to EXTRON,] Diagonal 
EU xO" and one 145" x 20". 8831 Sunset Boulevard, West Hollywood, California for instant} LARGER SCREENS ا‎ 
EXTRON LS 50 Screen, 32"'x40"'/50" Diag. refund of the purchase price. through EXTRON (677 or BÛ” Dag] 


т ән йш жән жә айы ымы ы ын ШЫ йй ины: жән ын жән шып жән кин: әз қыш шын тын жән шыл эшк мыш: шаны мың шик из ээр трк ын эы س‎ —————————————-——————rr rr — 


LIFESCREEN Front Surface Mirrors: one 


О PLEASE RUSH ME ONE COMPLETE SET OF LIFESCREEN | PLANS . 


59.00 
O PLEASE RUSH МЕ ONE COMPLETE SET OF LIFESCREEN II PLANS ......... 59. А чайы Ашылады Ne PROJECTION SYSTEM 
O "TRON-EX LENS ах BRIGHTNESS) ......................... шама $225.00 Нео, лал огня 
ГІ EIFESCREEN LENS арасына А ТЫШ. 5150.00 мате 
C] LIFESCREEN FRONT SURFACE MIRROR, Bx. RS ge PIER CIE .00 
O LIFESCREEN FRONT SURFACE MIRROR, Зай сы; AC $30.00 Address 
O EXTRON LS 50 SCREEN 32" x 40°/50" Diagonal .......................... $90.00 ү... — Zi 

& oBoBB P BOB d OBOE BÓ WB BOR Bo RÀ пит} а $269.00 Y m - р 


O COMPLETE LIFESCREEN I PACKAGE 
О COMPLETE LIFESCREEN И PACKAGE 


*To substitute Tron-Ex Lens, add $75.00 to package price 
All prices F.O.B. factory — Cal. residents add 6% sales tax TOTAL: $ 


$299.00 CARDNAME eee 
CARD NUMBER... dE PR, DATE. 


PHEPSS EPSP PERRO 


Send for FREE brochure 


and comparisons 


MEGASPARK 


Model 400 


| End tune-up problems forever. Replaces points 
& condensor, never needs adjustment. 
Save money on gas—more efficient combustion at all speeds 
& under all conditions. Longer spark plug life. 

Install it yourself with our easy, detailed in- 
structions. Fits 4s, 6s, 8s, domestics, imports, 
rotaries. Converts CDs to breakertess, too! 
Works without friction or wear; not affected by dirt, oil, 
moisture, or temperature extremes. Ы svi by 
infrared light beam. No adjustment problems 


Lifetime warranty. No time limit. Money-back | 
| guarantee.Made in U.S.A. 


HERE’S HOW IT WORKS! 
Emitter Detector 


am park сире ии all others. Maintenance-free and 
ity -made. Lif e Warranty —free repair or replace- 
ment] Use your wur coil or order a Mallory Volt- 
master Mark П at our discount price (see coupon below). 
Extremely accurate timing & consistent trig- 
gering at any RPM. Rugged & reliable—no 
moving parts to wear out. Extended dwell 
increases coil saturation for longer-duration, 
more intense spark. Eliminates misfire; keeps 
plugs cleaner. Чырае more miles from every 
drop of fuel. Fires at 4 volts so cold weather 
starting is no problem. Darlington Amplifier 
for cool operation & extra-fast rise time. 
Megaspark pays for itself quickly. No other system 
ivers such in 5 шапоп ала суй er-to- 
cylinder timing accuracy. k is 10 to 20 times longer 
than the best CDs. Megaspark works or your money back! 


MODEL 500 High performance model 
Delivers 20% more power 
than Modal 400, 

MODEL 400 Standard model exceeds 
requirements of all cars. 

MODEL 300 Trigger Unit modernizes 


previously installed CD's. 


Free brochure! Charge card, COD orders 
CALL TOLL-FREE 24-hours 
800-648-4711 6 ч 
IGNITION SYSTEMS INC. 


2547-53 8th St., Berkeley, CA 94710 
(415) 845-3584 


ORDER TODAY. Satisfaction Guaranteed. RUSH 


=o 


or 
in amount shown. 


Cl Md. 500 at$49.50 Charge my | | 
O MASTER СНАВСЕ. | 
cM Beet CRORES | 
| U СЕЕ Math Give card info & expire date. | 
Add $1 for shipping | $ 100. i 
| сшыта агач т” І 
i TOTAL —— ~” j 
| NAME T | 
| ADDRESS | 1 
| СТУ/5ТАТЕ/ ІР _ | 
| 


D à. 
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Earn Up To 
518 An Hour 


and more. Start in spare 
time; soon you'll have a 
full time business. 


Foley Will Finance You 


No franchise fee; no big 
investment. Foley will 


Own Your Own 
à PROFITABLE LAWN MOWER 


«m 


Please rush me more information about Foley's Mower Program. | 


Teo 


There are 50 million lawn mowers in use today. Each 
requires periodic repair. Foley will show you how to 
repair any mower. Start your money-making business 
in your garage, tool shed or small shop. 

For more information send coupon or call Toll 
Free 800-328-8488. Ask for Lawn Mower division. 


MANUFACTURING CO. 


шеНЕ 


1219-7M Foley Bidg., Mpls., MN 55404 


help you start your own | "REM | 
business; send you the FOIE ————— 
complete lawn mower | city ee аз اج‎ кези қ-а | 
program. | com - - curs Bs  — 


UNIQUE SPORTS CAR KIT 
for VW. Fun, Е Build... 
i іш 20 А sud рй аң for catalog, Laser 


assembly manual, cglor chart, and dealer mlanmatian. 


Dealerships 
Available "Enterprises Inc. 
ны Dept. Р51277 
E 690 E. 3rd St. | 


` - ,^Cokato, MN 
ей 55321 


DO-IT-YOURSELF 
FI NE ГОРЕ КІТ5 


e Heirloom quality 


e Solid 3/4" hardwoods | 


e Easy to assemble 

e Many models 

е Money back 
guarantee 

e Factory direct prices 

e Prompt shipment 


Send 50« for color catalog. 
Refund on first purchase, 


EMPEROR* 
CLOCK COMPANY 


WORLD'S LARGEST MANUFACTURER 
OF GRANDFATHER CLOCKS 


Dept.F-89 Emperor Industrial Park 
Fairhope, Alabama 36532 
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Earn While You Learn In Your Spare Time 


Trained and qualified mechanics needed NOW to service 
inoperative hydraulic jacks. BIG opportunity for ambitious 
men, We show уйи HOW — in your basement or garage to 
| earn spare time cash in ап expanding industry, Don't wait, 
ACT NOW! Get the facts. 


Write for folder No. PSI2 and free bonus offer. 
>... Hydraulic Jack Repair Manual Co., Inc. 


қ C» z 
75. a гай 


NEW CALIPER 


Direct-reading caliper for both 
outside and inside measure- 
ments. Replaces three tools. 
With scales to 6 inches and 
to 15 centimeters. Chrome 
plated steel. $23.50. 


Indicating Caliper Co. 
Box 51, Oak Park, IL. 60301 


MEW! IMPROVED! 1978 HEARTH HEATER FS 
(fuel saver) turns your Ji aaa into money 

saving heat circulator. Exclusive convection . 
system cuts heating cost up to 4 and more, 

avoids shortages. More than pays for itself. 

Helps stop drafts, ends wasteful chimney 

heat loss. Returns clean, warm air to rooms. 

No sooty smoke odor. Pays for itself in fuel 

savings. Up to 60,000 cozy BTU's/hr. with 

blower into adjoining rooms. Don't let valu- 

able fireplace heat escape up chimney. 


Easy to install, No Tools! Also heats cabin, ski 

lodge, basement, etc. Long-life heavy steel! 
Write for FREE 1978 fuel-saver catalog: 

AMERICAN WAY Dept.PS127190 Range Rd, Wilton, Ct. 06897 


CONVERT YOUR 
AUTO COIL 


INTO A MULTI- 
SPARKER FOR 
SUPER STARTS 


ONLY $22.95 


Does cold weather, damp ‘Pat: Pend- 
weather, fouled plugs bother your engine starts? Then 
accelerate your coil output with this unit. Convert your 
coil to a steady output of sparks to aid in hard morning 
starts and other hard start situations. * Multiple sparks 
per cylinder at time of start * No special coil needed 
* You get surer starts under adverse conditions * 
Sparks that work in firing order * A simple three wire 
connection of unit * No interference to running igni- 
tion * Negative or positive ground ignition. Not for use 
in breakerless ignitions. 30 Day money back guarantee | 
if not satisfied. 90 Day parts warranty. Plus test but- 
| ton for working sparks observation. This unit is not a 
gadget! It is a positive and useful product developed 
by an automotive mechanic of 20 years experience. 


Send $22.95 check or money order to TREMO, Box 671 
Baychester Sta., Bronx, N.Y. 10469. (N.Y. Residents 
add applicable sales tax for your area.) 


The knife for 
hunting, 
Tishing and 
all around 


1С SALE FES 


^ use. Mirror 
GUARANTEED *- polished, im- 
10 YEARS 


ported stainless 

steel blade honed 
ic n razors edge. 
Rugged. Opens with 
flick of finger. Locks inte 
position. Blade will mot close 
when іп use, Press button ir 
handle to close, Safety finger 
= тылға, Sure-grip handle, Bal- 
anced for target throwing, IF BROKEN 
WITHIN 10 YEARS WE WILL REPLACE АТ 


gm NO CHARGE! Use 30 days. Money back if net 
Fa “2, plensed. Special 1¢ Sale, REG. PRICE £3.75. 
y ua url Send $376 & roeeive Z knives, Add 7768 pont- 

E име, Пәлі лы. Remit TOTAL $3.58 for 2 knives. 
ORDER NOW! Midwest Knife Co., 9043 5, Western 


Ave., Dept. R-2416, Chicago, ПІ, 60620. Est. 1936. 
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MADE IN U.S.A. 


(F.O.B. Tenafly, NJ) 
"Price subject to change 
without notice. 


IMAGINE—Five High-Quality Power 
Tools In One . . . Metal Lathe with 
full 5” swing e Universal Drill Press ө 


Milling Machine e Surface Grinder 


е Polisher! 


PLUS—You get "Big Tool" capac- 
ity—Precision accuracy—Heavy-duty 
power—Versatility for unlimited proj- 
ects in metal, wood or plastic—All for 
a fraction of the cost of larger indus- 
trial tools performing the very same 
functions! 

Machinex 5" converts from lathe to 
drill press in just 60 seconds with 
change-over from bed to column. Or, 
with optional second headstock 
($149.95)—eliminate change-over—for 
the ultimate in convenience. A com- 
plete line of Machinex 5” accessories 
and dozcns ct machine-it-yourself kits 
can be ordered. Machinex 5” is avail- 
able at leading hobby shops/hard- 


P a € emo. LATHE/DRILL 
= E MILL/GRINDER 
ь POLISHER 


E 


= T-slotted Gibbed 
_ Cross Slide doubles 

as fixture milling ta- 
- ` ble with tool post re- 
2 moved. 


(Shown with optional 
second headstock, 


Exclusive 4-pulley ball 
bearing V-belt drive system. 
Provides constant torque, 
optimum efficiency. 
cover belt guard. 


Full- 


Vertical Headstock Adaptor 
headstock detaches 
from bed, remounts on col- 
umn adaptor in 60 seconds 
for drill/mill operations. 


Extra-large 5” Swing over 
bed. Ideal for professional 
model-making and home 


534995. 


10” capacity between centers/ d bed 


Ex 995 ism... 


14" capacity between centers/ 24" | bed 


ware stores nation-wide, or directly 
sed тега Edelstaal, Inc., Тепа- 
y, NJ. 


Here's What's Included... 


e Cast iron machine bed with Dove- 
tail ways е Detachable lathe head- 
stock with 2-fixture T-slots е Precision 
ball bearing main spindle ө 16” steel 
drill/mill vertical column ө Vertical 
headstock adaptor casting e Drill 
press handle e Tailstock e Carriage 
e Cross slide with 2-fixture T-slots e 
Block-type tool post e Calibrated 
handwheels with revolving handles e 


ғ” 


AMERICAN EDELSTAAL, Inc., Dept. EL-7 


shopwork. 


2” 


1 Atwood Ave., Tenafly, N.J. 07670 


[] Enclosed is 50€ to cover postage and handling. 
Send me your colorful catalog on Machinex 5", 


information. Send 
catalog and Operating Manual. 1 enclose $2.00 for 


ПІ want complete technical 


both. 


| O Here is my check (money order) Іог%-  — 
for Machinex 5", Include shipping costs—$7.00 E. of 
residents—add 5% 


Miss./$12.50 W. of Miss. N.J. 
sales tax. 

L] Please charge my purchase to: 

[] American Express Û Diners Club 
[] Bank Americard [] Master Charge 


Y4-H.P. permanent magnet motor e § a =yniration D 

On-off switch e Enclosed 4-pulley | тама Expiration Moto 
drive system with 6 speeds (250-to- * m =- 

4000 rpm) e 2 V-belts e Belt guard è „ “216 (prin) 

Speed chart е Service wrenches ө | Address — Tel. No.— 
instruction manual е Replacement City — — — State —— Ip 


parts book 


аы: ашы کے‎ асы ышы Шам ڪھ‎ 


; 7 ка 


жыў 


кїт ET 


SEND $ 5 (postpaid) TO: 


AUTO LOGIC, Inc. 
Р.О. Box 2073 
Wilmington, DE. 19899 


PS-12. 


ттт VAb Amt e 


Пері. Р12. 


ТНЕ COMPLETE GUIDE TO 


AUTO PAR 5 & ACCESSORIES 


ані к 
тет F 


EVERYTHING IN ONE 
SUPERCATALOG! 


The newest, largest, and most complete super 
catalog of information for the kit car enthusiast 
and “do-it-yourself” auto hobbyist. Details and 
descriptions on all the kits - many you never knew 
existed. Every aspect discussed in depth. Hun- 
dreds of photos, specs, and tech data. Plus a giant 
section on performance, economy, trim, and ac- 
cessories. 


* COMPLETE PHOTOS 
* DIAGRAMS-SPECS 
е ASSEMBLY STEPS 


* CHASSIS PREPARATION 
е PRICES-COMPARISONS 
е DETAILED DESCRIPTIONS 
е THOUSANDS OF PARTS 
* MUCH MORE 


|. 
14 Day Money Refund If Not Қаман tely Satisfied 


4 ünd HIGH 
Lumberyard Prices! M 
Portable Belsaw goes A€ 4 м 
right to the trees — € ERIS 
turns out smooth, true-cut Us єз] =f 
lumber every time. No ех | || тыс чу 
perience required. Saw your own | PO m s 
logs or lumber for others and make == 4) И 
excellent sparetime income—no crew is. % Қ 
needed. For power, use tractor PTO or A Il c 
other low HP diesel or electric unit. V 
A size to meet every requirement and | 
pocketbook-time payments may be arranged. “~ 


" Send postcard for FREE details! No Obligation e No Salesman Will Call 
BELSAW MACHINERY Co., 4073 Field Bldg. Kansas City, Mo. 64111 


THE SCIENTIFIC 
үу 0 О DSTOVE 


Write for details 
` plus reprint from 
| October 1976 
Popular Science 
“Wood as Fuel— 
The Science of 
Woodburning”. In 
clude 50¢ for 
“Buyers Guide to 
Woodstoves". 


"Vermont DowfiDratier 


Vermont Woodstove Co. 


Box 1016, Bennington, Vt. 05201 
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Select Your 


Use your custom plan or select о! one of € ours. 
Cedar or Pine Log homes, leisure homes, 


and cabins from $3900. Plan book $3.50. 
Dealership information pack $5. 


Wilderness Log Homes 
Rt. 2-P12, Plymouth, Wis. 53073 
Please send ГІ Dealership information pack$5. 
Г] Plan book $3.50. 

Enclosed is $ 

Name 

Street. 

Town. 


SWITCHBLADE COMB omy 2.95 


FOOL YOUR FRIENDS. NOVEL & USEFUL. PUSH 
THE BUTTON AND COMB BLADE SPRINGS OPEN. 
9" OVERALL LENGTH WITH LOCKING DEVICE. 
MODEL . M-10-PB $2.95 EA. plus 30€ postage 


WESTBURY SALES CO. 373 Maple Ave. 
Westbury, N.Y.11590 PB-12-PS 


Locate coins, jewelry, gold, silver, other valuables | 
with world-famous White's electronic mineral/metal 
detectors. Call toll-free for location of nearest dealer. 


. 800-447-4700 (in III., call 800-322-4400) 


, ELECTRONICS, FREE 
DEPT. PB7H Literature 
1011 Pleasant Valley Rd., Sweet Home. OR 97386 


Superior. 


Clock you build. 


The finest woods and 
imported movements 
distinguish Mason & 
Sullivan’s 19 different styles 
of floor, wall, and mantel 


and plans to build grand- 
father clock shown, or 50¢ 
for catalog alone to: 
MASON & SULLIVAN СО. 
Dept. PSD8/39 Blossom Ave. 
"Osterville, Mass. 02655. 


The Mason & Sullivan 


clocks—all replicas of classic 
antiques. 5end $1 for catalog 


C 


a 


і ! 
È 


SY 


ік; 


— 
мч 


Classic films at 
mail order prices. 


Blackhawk Films, the nation's leading distributor 
of home entertainment movies, is offering three 
| of its most popular film classics in Super 8 
sound or silent at half price for a limited time 


only . (Over 15 min. ea). Reg. Now 
Buster Keaton's Silent 1698 8.49 
COPS Sound 29-88 14.99 

W.C. Fields’ Silent 19098 9.99 
THE DENTIST Sound 32-08 16.49 

| f Laurel & Hardy's Silent 27-98 13.99 
TWO TARS Sound 39:08 19.99 


Mail in your order today or write for a free catalog. 
Add *1.50 for postage, handling & insurance. 
For faster service call toll free: 
800-553-1163 | 
(phone invalid in lowa, Alaska & Hawaii) | 
Please mention order #3763 


(DS T 


3763 Eastin Phelan Building 
Davenport, lowa 52808 


Video casette catalog also available 


the most complete solar 
headquarters under the sun 


If you've ever considered solar heat, our 
booklet Practical Solar Heating Ideas is а 
must. К carefully explains what you need to 
make solar heating a reality in your home. 


This valuable refer- 
ence is available 
now Ары опіу 59.50 
рр. ег yours 
today and receive 
free our complete 
catalog of solar 
heating compo- 
nents. You can ac- 
tually install solar 
heat yourself, апа: 
order all your mate- 
rials by mail. 


KALWALL'S 


P.O. Box 237, MANCHESTER, N.H. 03105 


Do you need a $65.00 SEARS 


W 
W 


rench set or one Thormaster 
rench for only( $485 )?? 


E 
. E Well, the fact is . 
е x The Thormasior wrench replaces about 40 


THOR INTERNATIONAL 
P.O. Box 91254 
Los Angeles CA 90009 
(899 N. Sepulveda—314) 
(El Segundo CA 90245) 


ORDER COUPON 


Name 


* 


Address 


Thormaster wrench(es) 
Enclosed check] М.О. O for $ 


| want 


Add $.98 shipping (CA residents add 6%) 


Shipped with trial/return warranty. 


different wrenches.It combines ratcheting, 
box-end and crescent features into one 
self-adjusting marvel, 

You can handle both inches and metric, or any 
type of nut (square, hex, winged, aircraft, etc.) | 
even damaged nuts, without having to change 
wrenches or adjust for size. 

* 200 ftLb torque, 9 inches long, fits anywhere. 
A must on jobs requiring different wrenches, 
for hobbyists, home repairmen, mechanics, 
boatmen, cyclists, etc. Highly praised by 
MOTORCROSS ACTION magazine and others. 


Safe апа simple to use, the 
new ВАС Battery Chargers 
(6 different models) are all 
custom designed to meet all 
of your requirements for 
Battery Charging including 
super fast, fast and slow 
(trickle) charging. 


Whats more, ALL RAC 
BATTERY CHARGERS ARE 
U.L. LISTED AND MEET THE 
TOUGH, NEW U.L. LISTING 
REQUIREMENTS. This means 
you now get the FULL RATED 
OUTPUT over the FULL 
CHARGING PERIOD. 


Every motorist needs to 
protect and maintain his car, 
truck, van, motorcycle, 
lawnmower or other equip- 
ment (operated with a 6 or 12 
volt battery) against costly 
delays caused by cold 
weather, old or defective 
battery, short in electrical 
system or simply forgetting tc 
turn your lights off. 


And ONLY RAC helps you 
make the best, lowest cost 


Get 
the 
best 
charge 
when 
you 


need 
it 

most 
with 
RAC's 


new 
| battery 
"A pene 


buy for your particular 
charging needs with the 
CONSUMER BUYING 
CHART printed on each and 
every RAC Battery Charger 
Package! This chart lists all 
performance data for each 
RAC model. You know what 
you are getting before 

you buy! 


бо NOW is the time to get 
the RAC Battery Charger 
made especially for you. 
Get the MOST CHARGE and 
BEST BUY with RAC! 


Fullrange of RAC BATTERY 
CHARGERS allows you to 
buy the one model that best 
suits your needs. Shown 
below is only а sample of 
the complete CONSUMER 
BUYING CHART printed on 
each and every RAC Battery 
Charger package. You make 
no costly mistakes when you 
buy RAC, PLUS you get the 
industry's most complete 
Testing and Service Manual! 
ا‎ | 


| Gams 
4атр | батр | 2amp | 6amp| l0amp | 1Oamp 


ET — ¬ FAST DO YOU NEED YOUR BATTERY и 


FULL RATED OUTPUT 


| SuperQuick—inacoupleofhoursorless | Quick — in acouple of hours or less 


Fast — in half a day or less 
а | Gem 

Slow — overnight —Trickle 
к... amp | 


No. 8020 


No. 8040 


Мо. 8000 No. 8010 No. 8030 No. 8050 


NOW — a great new line of Battery Chargers from RAC — the World's leading manufacturer of Automotive Test 
and Tune-Up Equipment, Tachometers and Gauges. Buy them at the Automotive Parts and 
Accessories Department of leading retail stores everywhere. 


Rite Áutotronics Corporation, 3485 5. La Cienega Blvd., Los Angeles, California 90016 


SAVES GAS! 
TRAVEL TRAILER 


For rod, bar &p 
Will bend 5/8" rad cold, 

Many in use by Welding Shops, 
Farmers, etc. Very easy to make. 
Send for ind $4.00. 


ES 
[ ] BUILDING A SMALL LATHE — Ex- 


cellent book on building your own 
screwcutting metalturning lathe ....§7.00 


ГІ USING THE SMALL LATHE — All 
the things you can do with a metal 


LC ow ee eee ee жата аш eae 


| [ ] SHAPING MACHINE & LATHE 
TOOLS — How to select and sharpen 
just the tool you need for that spe- 


Easy to build hydraulic splitter at 


cial job. CIS nee AEST Retr ar ee erate ЫЫ ар Eus $4.00 iow cost. Will split any hardwood, 
( 1 METAL TURNING LATHES — One Many in use by Woodsmen, Farmers, etc. 
of the best books around, ......... $6.50 Can be adapted to tractor 3 pt hitch. 


The hydraulic power unit is made portable for use 


[ ] MILLING IN THE LATHE — Er- with farm machinery, dump trailers, etc. 
tending what a lathe can do. ....... $4.00 We also furnish parts and price list. 

Е: 1 LATHE ACCESSORIES — How to Detailed plans only $7.00. ($5.00 refunded on parts). 
use and build them. .............. $5 ILL. 61540 


JOE COTTEN, Box 8-P, LACON, 


110 VOLT A.C. GENERATORS 


60 cycles, 3000 watts. Wt. 27 pounds, 5”х10” Fan- 
belt driven from car or pickup. Operates T.V. all 
power tools. Over 15,000 in service. This is our 27th 
year. Guaranteed 6 months. $125.00 Postpaid while 
supply lasts. Ош X1200-watt generator needs no bat- 
tery. Special price—$115.00 Postpaid. 

VIRDEN PERMA-BILT 
Р.0. Box 7160 PS, 2821 Mays, Amarillo, Texas 79109 


Now, factory built, or in kits. Light weight, com- | i 
trailer that's easily Cy E large or small [ 1 THE AMATEUR'S LATHE — Gran- 
| , 850 Ibs. 85 b. | daddy of all lathe books .........810.00 | 


[ 1 Save А Bundle — АП 7 books ....$37.50 


PLEASE SEND AMOUNT $ 
CHECKED BOOKS | ENCLOSED 


YOUR Satisfaction Guaranteed 


Қ. аа CALDWELL INDUSTRIES 


603 E. Davis St. 
Luling, Texas 78648 


Write: SCAMP, DEPT. PS-12, Backus, Мп.56435 
Rush 12 pg. full color catalog. $2.00 enclosed. 


Name Age 
Address 

City n State 
Home Phone ( 


ب ا 
Business Phone (___) ке сы э)‏ 
ан ан B EB B па ка пш пш пш иш пш шн‏ 


PORTABLE STEAM CLEANER 


"Steam in 60 Seconds" 
Engines, Air Filters, Lawn 


CLEAN— mowers. 3 year guarantee on 


fire box, coils. Uses liquid soap, 
propane fired. Weight 120 Ibs. 
Auxiliary pump required on low 
water pressure. 


- 8 Ше. T. A WEDCO MFG., INC., Dept. 5-6, 
"S "EP" Box D, Jackson, Wyoming 83001 


sharpening 
Business Of Your Own.../n Your Sparetime 
; "e. a = All Th е 


| РОИА 


ADDRESS 
CITY/STATE ТІР 


` Turn your spare hours in the evening or weekends into 
B extra dollars, this proven practical way—start your own 
money-making sharpening business—No selling or can- 
vassing—No experience required. You can do it automati- 
cally with Foley Saw Sharpening Equipment. 


Кагп?@ Mor 

t2 and MORE 
People, just like yourself, all over the United 
States are making extra cash in their spare time. 
"My spare time saw filing business has made me 
$952 these first few months,” says R. T. Chap- 


man. Many start part-time, find it so profitable 
that they build year-around service business, 


Minimum Investment Needed 


Start your own business with little money. Foley will 
finance you. You can earn extra cash immediately. Rush 
this coupon today for full information. 


ombination 
ut) cireular saws 


Foley + вин: ик лик: га Со. 
1219-7 Foley Bldg., Minneapolis, Minnesota 55418 


Please send Free booklet on how | can start profitable saw sharpen- 
Ing business of my OWN. call TOLL FREE 1-800-328-8488. 


| Carbide 

2 00 д perfect job 

2906 experience or 
Б. Precision F oley 


Name 
y ОЦ ғ уа tieu pment does it for 
! ? atieal fly! s 
| Address ment or garage Dt up in base. 
hour зіп Your ЧҮЙ "П YOur own 


тау: 
NZ врагенітпе profits, Y and earn 


Gi — س‎ > Е uale اا‎ — ——. 
PHONE 


mis ————————————— — M: 


| m 


You can get... | 
Five Major Woodworking Tools 
-with Shopsmith! 


in 12 sq. ft. 


. . Since 1947, 
the only 
true multi-use tool! 


If you enjoy working with wood, or would 
liketo . . . if you are considering setting up 
a woodworking shop, or expanding one— 
пи ^u should consider the Shopsmith 


Compact Utility 


In less space than required to store a bicycle 
are the five most important tools for a work- 
shop. A 10" table saw, 12" disc sander, hori- 
zontal boring machine, 1612” vertical drill 
press, and 34" lathe. 


Unique Design Concept 


shopsmith overcomes the standard reputa 
tion that anything multiuse tries to do too 
much and ends up doing а well. It is 
the only tool designed specifically for multi- 
use. In a single tool there is the complete 
compatibility and non-duplication of the four 
basic parts that make up every stationary 
power tool: 1) a motor 2) a spindle 3) a table 
(tool rest in the lathe) 4) and bench. 


By attaching various tools (saw blades, drill 
bits, etc.) to the spindle and changing the 
relationship of the operating tool to the 
table, Shopsmith performs each tool opera- 
tion in the conventional tool manner. 


Simple to Use 
Included with every machine is a well illus- 
trated book that takes you step-by-step 
through the tool changeovers. After a few 
hours of practice you'll be making change- 
overs in less than 60 seconds. 


Please don't be confused. Some critic's ob 

re “always chang | over” 
simply isn’t so! Woodworking isn Фа һу 
hopping from one tool to another, you plan 


your projects so you do your sawing, then 
drilling, etc. 


Shopsmith owner Fred Wescott of North 
Scituate, Mass. sums it up best when he 
wrote us as follows: “I've heard objections 
about t! y changeovers from 
people who do not own Shopsmith, but I've 
never heard it from a Shopsmith owner." 


The Right Power - The Right Speed 

The Shopsmith Mark V is equipped with a 
1-1/8 h.p. commercially rated motor. It's 
13.5 amp and uses standard 110 volt house- 
hold current. 


Different tools and operations require differ- 
ent speeds. The Shopsmith exclusive speed 
dial allows for speed adjustment, while motor 
is running, from 700 to 5200 RPM. No belts 
or pulleys to change like individual tools. 


Accuracy Built-In 


No matter who flips the switch—experienced 
craftsman or beginner, the Mark V will do the 
same for both. Precision positive stops, 
ability for micro-adjustments, and convenient 
ready-to-use jigs make it possible. 


It's Costly To Duplicate 


Compare Shopsmith feature to feature and 
capacity to capacity to individual power 
tools. You're in for a real surprise! To dupli- 
cate the features and capacities of the Mark V 
in individual tools, would require buying 
commercial tools at three times the cost of a 
Mark V. Many features can't be duplicated at 
any price! 


Of course you could purchase a table saw, 
sander, drill press, and lathe at less than 
commercial prices. But, even then, the table 
saw and drill press would cost as much or 
more than a Mark V. 

Project Savings Justify 
Over the years the Mark V will pay for itself 
many times over. No matter how small or big 
your project is, your Mark V and you can 
do it for less than hiring it done or buying it. 
From making a bird house to building a 
grandfather clock, you'll save by doing-it- 
yourself. 

Commercial Uses 

The versatility and accuracy plus the space 
saving feature of the Mark V make it the ideal 
tool for maintenance departments of hospi- 
tals, schools, industrial plants, apartment 
complexes, or anywhere a woodworking shop 
must be set up in limited space and on a lim- 
ited budget. 


Shopsmith Mark V's are used in schools to 
teach woodworking and in hobby shops of 
military bases or condominium complexes. 
Wherever there is a need for a woodworking 
tool, you'll find the Mark V. 


The Best Tool For You 


We know the Mark V is the best tool for you. 
But, only you can decide that. Over 300,000 
other woodworkers have made the decision 
to own Shopsmith woodworking tools and 
have not regretted it. 


Before you purchase a power tool or add an- 
other to your shop, you should determine for 
yourself whether Shopsmith is the best 
tool(s) for you. Send for informative bro- 
chure today. 


..the mark of excellence 
іп woodworking. 


Shopsmith, Inc., 750 Center Dr., Dept. 1517 
Vandalia, Ohio 45377 


————— —— — у 


The Mark V as a 10" table saw, gives 
a 3%" depth of cut with a 48 rip 
capacity. Exclusive Speed Dial per- 


mits power sawing of hardwoods. i1 
Use your Mark V for ripping, cross- 
cutting, mitering, ЧЫ, molding, 

bbeting and 


tenoning, grooving, fa 
dadoing. 


The Mark V as a 12" disc 
sander gives you opera- 
tions not possible on 
other sanders. Like fin- 
ishing edges to precise 
dimensions. It's actually 
a jointing operation and 
is done by setting the rip 
fence at a slight angle to 
the disc. Sanding dupli- 
cate pieces to exact 
lengths is another Mark V 
exclusive. 


The Mark V as a lathe 
offers exceptional са- 

city with a 162" swing 
for faceplate turning. Ex- 
clusive Speed Dial allows 
a speed range of 700 to 
5200 rpm. Use your 
SHOPSMITH Mark V for 
spindle turning, faceplate 
turning, concentric drill- 
ing, taper turning, and 
metal spinning. 


The Mark V as a horizon- 
tal boring machine per- 
mits perfect dowelling. 
Material is laid flat on 
large 14" x 18-3/8" table 
and backed up by rip 
fence. Exclusive feed 
stop assures all holes 
will be exactly the same 
depth. Lock the table at a 
apoen ic height for perfect 
alignment of holes at 
same level. Unlimited ca- 
pacity for mortising апа 
concentric drilling. 


The Mark V as a 16152" 
vertical drill press can be 
setup to drill perfect 
screw pockets. The rip 
fence and tilting table 
form a V-block for hold- 
ing material. Time is 
saved on every drilling 
operation because the 
lark V has depth control 
dial, ready mags 98, and 
the right speed for eve 
operation without belt 
changes. Use your Mark 
V for drilling, mortising, 
routing, shaping, metal 
drilling, reaming. 


Shopsmith, Inc., 750 Center Dr. 
Dept. 1517, Vandalia, Ohio 45377 


Yes, please send me more information on the 
Shopsmith Mark V. | understand there is no ob- 
ligation and no salesman will knock оп my door. 


Name 
Address 
City 


State Zip 


Make up to | 
512? an hour 


Start your own | 
money making business! 2%, 


Hundreds of Belsaw trained men AS РА 

have succeeded in this fascinating е mto i z 

and highly profitable field . i | | Қа жө? 
3 E UN 


YOU Can Do It Too! 


Never before have money-making eppofiwnities à been жо 
great for qualified Locksmiths, Now lucrative regular 
lock and key business has multiplied a (howsandfoid аз 
millions seek more proiection agni rooming crime. 
Yet there's only өле Lochumith for every 17,000 people! 
Train FAST at Ноте - Collect CASH PROFITS Right Away. 
You're “in business" ready lo eam up tà $12.50 an hour 
A lew days after you begin Beltiw'y shortcut training. 
Take advantage of today's unprecedented opportunities 
in Locksmithing for year-round EXTRA INCOME in-spare- 
time—or fulltime in a high-profit business of your cwn. 
Hundreds we've trained have done it, бо can YOU! All 
tools Alus professional Key Machins given you with : 
Ccour&e. These plus practice materials and equipment, 

simple, illustrated lessons, plus expert supervision, Tells how you quickly 

business-building guidance will enable you to KEEP (rain 10 be your own boss 
THE МОМЕҮ COMING IN! Ideal for retirement in a profitable Soaretime 


r ND FOR EXCITING ҒА і ion! 
ALL арасы POOLS ano EQUIPMENT CLUDED! or Fulltime business of 
| your own, 
IE ! | » goi _ Send for p 
YOURS couron! copy today 
TO КЕЕР!. Accredited Member АДЫ 
= National Home 


i y study Council 

NO RISK BELSAW INSTITUTE 
TRIAL! 1197 Field Bldg. 
‘un Kansas City, MO. 64111 


ініні" 


ind il мөні cost pow a per 
iy Gere түй ғаш Haining 
Find out al! about it! 


RUSH COUPON! 


BELSAW INSTITUTE І 
1187 Field Bidg., Kansas City, Мо. 64111 


[| 
Please rush FREE Book "Keys to your Future." - 
І 
| 


money іп = 
Locksmith. ADORE - = 


[| 

[| 

| Tells how | 
tà make i 

| 

| || 

| 


І 
Ма! Сту Тата ар шшшшшши 
—— иш тш шш ши ша тш те тш шш шш шю шш шш шш иш шш шш иш шш шш 


BiG NEW CATALOG оғ 


qp 


ior al aga. 10 milion 


NOVELTIES 


TRICKS + JOKES 


EXCITEMENT * BARGAINS 


opticki, motors, 
embiema, Stat Trek, Sand name, addraas, rip. WF for mailing. E] 


——— johnson Smith Со, Dept. 112, ML Clemens, Mich, 48043 
Шш ш шош TEAR OUT ш иш AL TODAY шш иш ша ший 


If you can use a screwdriver 
and drill...you can 


BUILD YOUR OWN 
HEIRLOOM 
GRANDFATHER CLOCK 


at 50% or less 
of retail price 

e Solid 34" kiln 
dried wood 

* Fully Assembled/ 
ргесісіоп-таде 
West German 


Movements 


WRITE NOW FOR 
FREE Color 
Brochure of 
complete line of 
Grandmother, 
Grandfather and 
other clocks. 
HENTSCHEL 
clock company 
Department 8-PSD 

16 Atlantic Avenue 


So. Dennis, 
Mass. 02660 
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PROTECT 
YOUR 
LICENSE 
PLATE! 


Protect your plate from abrasive brushes, cor- 
rosive salt, and road tar. This clear, unbreak- 
able thermo plastic cover quickly bolts in 
place using standard license plate screws. 
Only $3.00, Two for $5.00 plus 50¢ postage 
and handling. 


TRI PLASTICS, INC. 
Box 202, Middlefield, OH 44062 


ELECTRIFY YOUR BIKE! 
PEDALPOWER exciting new bike drive tames 

ж tough hills. Be independent. Shop when you 
> want. Fits all Bikes, Adult Trikes. Installs 
in minutes. Thousands sold, Recharges 
overnite. Travels 100 miles for a dime. 

Send for FREE illustrated booklet, 

GENERAL ENGINES CO., 

5607 Mantua Bivd., Sewell, N.J. 08080 


You ll be happy with the way POWER KING 
tractor handles bigger, tougher jobs. Mow 
faster with 60" mower. Plow, till, bulldoze, 
load 1/3-ton, clear snow with 20 attachments. 
More workpower, lower fuel cost with all- 
gear drive...no fluid power loss. Send for 
free catalog today. 


a тана кыз зый: ae ae v р ы am ee 


bo —+{ 
Колок дашы енген ” 


р-н 


ГЕ”. STATE, ТІР. PHONE c s 
| AMERICAN Economy ——— | 
pe“ POWERKING | 
| 1005 А-12 Anoka Ave., Waukesha, WI 53186 | 


| yoU CAN BUIL D} 
ol] HIS Ch % ED BINA 


— ы == Tis = z 
1184 Sd. FT. FLOOR SPACE. $2. 400 


Purchase the material locally, and build this beau- 


tiful “А” FRAME CABIN. Complete plans, illus- 
trated instruction manual and material list: ALL 
FOR $5.00 on à MONEYBACK GUARANTEE, Send 
$5.00 for pian #702 ї0 
DEPENDABLE PRODUCTS CO. 
P.O, box 113, Vista, Calif, 92083, 


WASTE OIL HEATE 
e Proven e Smokeless e Odorle 
You can beat the energy cris 
in shop, farm, home, or busine 
‚апа Heat FREE...use any ty 
waste oil. DEALERS INVITED 
LENAN ENTERPRISE 
Info BOX 94 
$1.00 MILTON, WISC. 535€ 


POWER HACKSAW 
244. 50 WORKS BEAUTIFULLY 


to assemble kit of cast 


87,000 BTU 


NEED THREE PHASE POWER 


The "THREEPHASER" allows you to operate three 
phase motors М thru 7% horsepower from 220 volt 
single phase power sources. Rugged — heavy duty 

tented unit built to give many years of 
satisfactory service. Free literature on request. Thousands 
of Satisfied users. Distributorships also available 


RELIANCE ELECTRIC MANUFACTURING COMPANY INC. 
Rte. 2, Box 455C, Maitland, Fla. 32751 Tel. 305-852-3038 


SPORTY LITTLE BIRD 


Lowest cost flying, most 
fun. Holds world's records. 
Park in garage, fly when you 
like. Interchange wheels, 
floats, skis. Send $5 for 
INFO PACKET—see why the 
Bensen is the world's most 


ег ТТТ ІІІ... 


124,184 BENSEN AIRCRAFT CORP., Dept. Р5-127 
ы” 31047, Ralei igh, N.C. 27612 


waste a third of your heating/cooling dollars!! 
40-pg “Banking on Your Windows" booklet tells 
how to select & use energy-efficient new, re- 
placement and storm windows. Lets you figure 
your own fuel bill savings. А consumer manual 
for new construction & remodeling. 

$2.00 plus 504 postage & handling, check or MO to: 


“eo Interface Communications, 
P.O. Box 43337, Chicago, IL, 60690 


“LISTEN IN" TO POLICE -FIRE RADIO CALLS IN YOUR CAR! 


Works with ANY CAR RADIO-—Just 
PLUGS ІМ--МО wiring pooknpat E. 
Leur rmn 


DN 
CONTAINED 


WEATHER, COAST GU 
спів! WORKS E— 

ANYTIME. No crystals to ата € OF CALL 
ALL OVER THE USA-——where- ve S I Geta 150-1758 
162-165 MHZ frequency. R.F. mp—NOISE BLANKER! 1/ п 
the GOST and SIZE of rape э 'aennners'' 

| SEND ONLY $5. 00 (cash, Ck М.О.) and pay postman n 

COD plus postage or send $29.90 

del in USA, COMPLETE READY TO USE vith FULL AY 
tlona—1 year service WARRANTY—-10 dar MONEY ВАС | 
ігіп!і, SOLD ONLY DIRECT FROM FACTORY—made іп USM 
SPECIAL antenna and plug іп!" included to use with û 
HOME AND FONT WIE RADIOS, if you order NOW-—- beror 


| 
WESTERN R RADIO Dept. DPS-12 Kearney, Nebr. 6884 


Introductory Offer 


EASY ON GARAGE DOOR OPENER $9999 


A COMPLETE DO-IT-YOURSELF OPENER Single Door 
| | à «d 1: $169.95 

: es ішішін" ү `30 minutes wit 
j he me wrench and screwdriver, Sav 
: OG i n $75.00 on installation. Nd 
head room needed. 34 h 
direct power drive. Remote 


control. Timed security 
ғ light. ЖАГ), = HH 
i complete 5 rej 
For Doors More Than tn within 30 days for ful 
10” Wide $149.00 refund. 7 day de delivery. Parti 

| guarant or . Fr 

Regular $229. 85 brochures. іш! .00 pstg, 


Distributor Inquiries Welcome! | 
EASY-ON-GARAGE DOOR OPENER - Р.$.М.0. | 
Р. 0. Box 333 Ridgefield, N.J. 07657 | 


NEW JUST APPROVED 
GAS SAVING DEVICE 


| Tests by Gas Co. Show 20% SAVINGS 
DO IT YOURSELF w/simple tools in Ф 


hr. Send $3 for booklet. 


Capt. H. Parker, USAF Ret 
Box 36025 Grosse Pointe Mi 48236 


MICRO MINI MIKE 


WIRELESS MICROPHONE 
"World's smallest; solid state, self-contain- = 
bs" Picks up and transmits most sounds 
т. ай without wires up to 300 ft. through FM Ra- M9 

a | dio. Use as тіке, ampf., alarm & alert sys., 


hot line, baby sitter, etc. Money back P 
В/А, М/С cds, COD ok. $18.95 plus $1.00 D 
post. & hdlg. Calif. res. add tax. Mail orders | 
SIZE Qty. Cia Avail. AMC SALES, INC. n 
"saa" хз" Dept. Û Downey, Calif. 90241 
Maius mimm am m ER UR тын кн шеші? 


Limited Time Offer! ORDER МОМ! Hardened Steel. For filing, 
drilling, milling, carving, routing any metal or wood. Cutting edges 
from T WT T, shanks all 314". Brand new, in air- Pe S G.I. крс 
32- Tool Set, С.І. cost $275.00 now .... $19.00 
14 - Tool Set, б.!. cost $114.00 now .. . . 513.00 
Save Even More, Both Sets now .. . . $27.00 
Two $27 Sets (Limited Time) .. . . $44.00 

100% Guaranteed. Add $1.00 for postage 

Texas orders add 5% tax. Export orders add $2. 


ЖІ U.S. SURPLUS CENTER, Dept. 501 
; = = 715 Camden, San Antonio, Texas 78215 


BASEMENT TOILET 


Flushes up to existing sewer or sep- 
tic tank by powerful, self-contained 
pump operated by normal water 
pressure. No digging up floors. Clog | 
resistant, easily installed. Make } 
basement into game room, en 

apartment with private bath. Financing available. 
Write for free literature. 

SANDERS, Dept. J-26, Box 92102, Houston, Tx 77206. 


aes SAVE YOUR 
‚ GINS > 


the SHOPPING 


STAINED 
GLASS 


Send 50¢ for fascinating 
catalog of kits, tools, 
ideas, books, and sup- 
plies. 
BIG STARTER KIT 
Only $14.95 ppd. 
WHITTEMORE, BOX 2065DE, HANOVER, MASS. 02338 


FOR SPEEDIER DELIVERY 
PLEASE USE YOUR 
ZIP CODE 


Fascinating Contenwiornty Lamp 
Create this attractive and functional accent easily with 
common tools and materials. Similar lamps retail for 
$75.00 or more; build this one yourself for approximately 
$10.00. Detailed, professionally-drawn plans include step- 
by-step instructions and many shortcut techniques. Kit 
contains plans and everything you need but 2' x 4' 14" 
plywood and light bulb! Send $8.95 for kit, or $2.95 for 
plans alone, to Sunwood Engineering, P.O. Box EG-835, 
Melbourne, 32935. 


| cles covering test results on AMT tools, 


Unadorned 
ме tools 


same job as tools N^ 5% 
costing up to 5 times as much. 


We skipped the chrome to save you money... but 
we did not skip anything on performance. "actually 
we skipped more than just chrome, we cut ou 


every costly frill that wasn't absolutely needed, 


Our tools are not exactly flashy. We 
are the first to admit it. But in arti- 


written һу leading publications such as | 
Popular Science, our tools have been | 
praised over and over again. In spite 
of their low prices, our tools are full | 
scale and offer full performance and 
recision. 

ERE'S HOW WE DO ІТ... First, we don't claim our 

tools should sell for five times the price! Just that 
our tools do the same job...with the same accu- 
racy, ease and speed. „апа will last at least as 
long. AMT tools cost less to make and are sold 
direct. They are bona fide quality power tools used 
by serious amateurs and professionals alike and if 
sold in retail stores would be much higher in price. 
We use no magic, let's be specific: 
SIMPLICITY ... AMT tools are soundly engineered 
to eliminate every frill and gimmick—to minimize 
material and production costs. Machined parts are 
used only where they're needed. Unadorned cast 
iron and aluminum save you a fortune. 


DIRECT-FROM-FACTORY SAVINGS...You save a 
bundle, yet we offer a double guarantee backed by 
- 45-year-old company with millions of satisfied cus- 
tomers...and hundreds of orders pour in daily. 
LARGE VOLUME... Our own foundry and large mass 
cir facilities plus large buying power all 
ork to keep costs down. 


| STANDARD PARTS... Our designs use standard hard- 


ware items wherever possible. By aviod- 
Og +. ing custom-made parts we pass on tre- 
^n mendous savings to you. 
“Ө If you are looking for power tools 
that perform like units costing many 
times our low prices, order today and you'll be one 
step closer to many hours of woodworking satisfac- 


tion, Pu 


JOINTER-PLANER ...4” x22". Cast iron 
and steel, precision 
round adjustable tables. For planning, join s, bevels, 
uts to 18” depth. Fence adjustable 0° to 50°. Steel 

Knives, dual guards. Use any mo- , 

tor. Precision ball bearing indus- 

trial model, $10.00 add'l, Wt. 19 

lbs., f.o.b. factory. 


TWO GUARANTEES | 


10-DAY MONEY BACK GUARANTEE 
Try any of these power tools and com- 
pare it with any similar machine at any 
price. If not satisfied, return it for 
prompt, no questions asked refund. We 
pay the return shipping charges. 


10-ҮН, FULL SERVICE GUARANTEE 

Any part or parts of these AMT power 
tools (except motor which carries a one 
year guarantee) which become inopera- 
tive for any reason within ten years 
after purchase date will be repaired or 
replaced by the factory with no cost to 
the purchaser other than postage. 


AMERICAN MACHINE & TOOL CO. 
4th & Spring St, Royersford, Pa. 19468 


on ТТІ 


[] 8" Power Saw at $39.60 
[] Standard Rip Fence at $5.50 
[] Long Cabinet Rip Fence at $6.50 
[] Ball Bearing ae at $9.50 
[] Belt Sander at $3 
Г] Disc Sander Attachment at $14.50 
[] Mitre Gauge for pander at $2.95 
Г] Jointer Planer at $48.6 
[] Ball Bearing Spinola at $10.00 


NAME LLL 
ADDRESS 


PC bed 


ЇЙЇ 


МІНГЕН ИЦИЦИЦИ ІШ NOW ыш ШШЩ 
AMERICAN MACHINE & TOOL CO., Dept. PSD7, Royersford, Ра. 19468 
Please send me the units checked. Payment in full enclosed $ CO 
$5 deposit each item enclosed, balance C.O.D. | must be fully satisfied or will return 
unit within 10 days for full refund. No questions asked, 


ШЕШ” ш шии 


сұлы Brand Фен» motor 
\ (om developing full 1 h. D 7 ibs. (Purchased 


М и arately, $34. 85) h any 
machine here. 52980 


Т 
POWER SA B" tilt arbor saw . . . cross- 
cuts, rips, mitres, cuts, com- 
pound angles, dadoes, coves, Jar ا‎ а Completely 
assembled with ground cast iron table, | t 
safety guard, splitter, mitre gauge. 
Less blade, motor. Rip fence for 
easier work alignment. $5.50 add'l. 
Ball bearing model. $9.50 add'l. 
Takes 15 h.p. motor or larger, 
standard blades, attachments. 24 
Wt. 22 Ibs., f.o.b. factory. 


| FREE OFFER, ' 
cabinet base plans, .. $3960 
with one piece of 34" ‘plywood, convert 
your $39.60 saw into a floor model with 
a huge 27" x 24" top. Takes cabinet rip 
fence, $6.50 add'l. 


BHT LEE; precision unit. It changes 
from horizontal to vertical in 

seconds. Heavy, sander includes 4" x 36" sanding 
belt. Uses 14 h.p. or larger motor. V-pulley drive 
E and multi-purpose drive spindle. 
Disc sander accessory, $14.50 
add'l. Mitre gauge, $2.95 add'l. 


| 18 ibs., f.o.b. factory. 53700 
3 WOOD LATHE iii, a eee ме, 


units. Sturdy cast iron with tubular steel bed. 
Lever action tail stock, ж Уд 
two-speed pulley, fits 
any motor. Set of 3 Q 
high roa gine: mm : | 
els, add" 

face plate, $2.90 add'l. 15 Ibs., f.o.b. factory 39490 


, 

. 12" swing. Industrial 
4 1000 LATHE ; size, does same job as 
$75 units. Tubular steel bed rails, screw action tail 
stock, 3-speed pulley. Use any motor. 3 high speed 
turning chisels, $7.80 
add'l. 4” ж а= 
$2.90 add'l, Ibs. 


лу mm 1.о.). factory. $ 
Set of 8 turning chisels $20.90 4900 


DELUXE BALL BEARING 4° WOOD LATHE... 


12" swing, similar to 4’ model with heavy duty, double 
shielded, lubricated-for-life ball bearings. 3 high speed 
turning chisels, $7.80 add'l. 4" face plate, $ 00 
$2.90 add'l. 30 Ibs., f.o.b. factory. 59 


WOOD SHAPER КІ Makes beads, coves, 

moldings, tongue- 
and- -groove joints, etc. Accurate cuts at high speeds. 
Sealed greased-for-life ball bearings. 
Less wood. Takes 14 h.p. motor or lar- 


ег, standard cutters. Optional hold 
own assembly, $4.50 add'l. 9 Ibs., 


f.o.b. factory $ 
BUY DIRECT 2930 


.. USE THIS HANDY 
ORDER COUPON 


ie 


E. Motor Г] $29.90 (with other item) 
[] $34.85 purchased separately) 
O Wood Shaper Kit at $29.90 
[] Opt. Hold Down Assembly at $4.50 
[] 6" Swing 3' Lathe at $24.90 
[] 12" Swing 4' Lathe at $49.00 
[] Deluxe Ball Bearing 4” Lathe at $59.00 
[] Face Plate $2.90 | апу !аїһе 
O Turning Chisels $7.80 | above 
[] Set of 8 Turning Chisels $20.90 


DIDLT LLL 


TATE ZIP 
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Noweven better, even more powerful! 


The unique wrist calculator. 


А wrist calculator - the ultimate in 
common-sense portable calculating power. 
Goes where you go, ready for action at a flick 
of your wrist. 

By virtue of its size,a wrist calculator is 
different to a pocket calculator And now this wrist- 
machine has another difference. It has even more power than 
some much larger pocket calculators! 

And what’s more, because it’s a kit, supplied to you direct 
from the manufacturer, it costs just $19.95. And for that you geta 


calculator with extra power, and all the satisfaction of building it 


yourself! 


Put real calculating power up your sleeve. 

The Science of Cambridge wrist calculator gives you the 
full range of arithmetic functions (+,—,~, X,=). It uses ordinary 
algebraic logic, which means you enter calculations as you would 
write them. It has a % key, the convenience functions, у x, l/x, x2 
and a full 5-function memory. 

And incredibly,it has a clear-last-entrv kev, pi, brackets, 
and 7/..It even has an automatic linear metric conversion 
function! 

Very few ordinary calculators have the same functions for 
the same sort of mone v. 


Now 10 keys can do the work of 32. 

All those functions, from just 10 keys? In such a small 
calculator? The secret lies in the special four-level kevboard. 
Each level has a different set of functions. Simple two-wav 
switching svstem allows vou to select anv kevboard level quickly 
and easily. Each set of functions is carefully grouped,to let you 
whisk through calculations with the minimum of switching. 

And the answers come up bright and clear, too. The display 
uses 8 full-size red LED digits. It has wide-angle magnification, 
and 1s easily visible under any light conditions. 


More battery power, too! 

With the Science of Cambridge wrist-calculator, 
you'll get up to 30 hours use between battery changes (that's a 
lot of calculating. 


Assembling the Science of Cambridge 


wrist calculator. 
The wrist calculator comes as finished components, 
ready for assembly, All vou need is two or three hours, and a fine- 
up soldering iron. 
If anything goes wrong, we'll replace damaged components 
free. We want you to enjoy building the kit, and to end up with a 
valuable, useful, powerful calculator. 


Contents. 


Acrvlic/ABS сазе and display window parts. Tzvo-part 


00 Ж stitched strap and spring bar clips. PCB. Special direct- 


drive chip (no interface chip required). Display. 
Kevboard components. Battcries. 


| Each of the 34 components 
УЖЕ ка сеси io 
yy) iscontained in a plastic box; 

W and neatly shrink-wrapped, 
accompanied by full instructions for 
assembling and using the calculator. 
& All components are fully guaranteed. 


The wrist calculator kit 
is available only direct from 
Science of Cambridge.If,for any 
reason, vou're not completely satisfied with 
your wrist calculator, return it to us within 10 days 
for a full cash refund. Send the coupon today! 


Science 


I Camb idg 
| To: SOC Electronics Inc. | 
6 Commercial Street 
Hicksville, N.Y. 11801 
Plese send me 


Wrist calculator kit(s) at $19.95 
Sales tax (N.Y. residents) 


Shipping & handling | 2.50 
Enclosed is check/MO (payable to 
SOC Electronics Inc.) Total $ 
Name 
Address 
City _______ State Лр 
PS12W 


1-7 CHRISTMAS GIFTS 


CHRISTMAS! Boys 5 - 75 will have 
ours, months of fun, amazement! Mys- 
іс device quickly made from no-cost 
1aterials in every home! Copyrighted 
lans, instructions by return mail $1.00, 
o letter needed. Orvan, 12251 Ditmore 
rive, Garden Grove, СА 92641. 


STRAWFLOWER Bouquet 
rench $4.75. Tigertail, P. 
a Monica, СА 90403, 


UNIQUE Lifetime Christmas 
tand. Detailed plans, material source, 
2.00. Smith, Linden Avenue, Newport, 
ІН 03773. 


“WHO'S ON 1ST?" Abbott & Cos- 
ello's classic routine as originally aired 
/18/44, including commercials. Cas- 
ette ta + catalog $1.00 POSTPAID. 
ladio Reruns on Cassette, P.O. Box 
1041, Minneapolis, MN 55411. 


GIVE him / her SILVER, the Time EN- 
IURING GIFT. One ounce .999 minted 
ngot. Only $35. 00 each. Silver Thomp- 
on, P.O.B, 6886, Moore, ОК 73160. 


HISTORICAL WEATHER MAP 

ANY Date 1899 - 1960. The unique 
ift. Birthdays, anniversaries, historical 
ates, The 1230 GMT Northern Hemi- 
phere map shows plotted weather data, 
ronts, and isobars. 13” x 13” format on 
archment style paper suitable for fram- 
14 %5 09. Specify date. WEATHER ЕМ- 

RPRIS eo Р.О, BOX 24881, SAN 
OSE, CA 95154, 

ATTRACTIVE Telephone Pencil Hold- 
rs. Two for $1.98, pencils included. 


lational Home Sup lies. 32326 Arling- 
on, Birmingham, MI 4 009. 


BARTLETT Flying үй: 
ight. Hovercraft Powered Ey Ordinary 
awn Mower Engine, Easy to Build. 
un To Fly. Complete Plans, Photos, 
iupply Sources and Flight Instructions 
5.00, Write: Herb Bartlett, Р.О. Box 
568, Silverdale, WA 98383. 


TRANPOLME Kits (Jumbo 6’ X 
129.00). literature. Trampoline 
a plies bg "1 1367 Highway 138, Riv- 

'dale, GA 30296. 


IRIGHT COLORED cat clock, moving eyes 
17.-, ideal for kids room. Black Forest clock 
11. 35. Hostesses get compliments оп: 
Vindmill lamp, plays Dutch tune, $22.-. Or 
iking ship lamp $19.- Exquisitely different 
s this Zealand clock: pearshaped brass 
yeights: superior construction; heirloom 
се, striking hour and Yehr. Imported from 
lolland $156.- Mail money order for drop 
hip. Pay duty on delivery. 


J. TERNEUS. 
1102 W. 17th, Santa Ana, Ca. 92706. 


$3.00, 
. 1914, San- 


` Tree 


POLELESS FISHING 
needed for fishing is stored in- 


verythin 
ide Fishkit's 5" reel: 50 ft. line-6 hooks-6 
hots-4 Hp swivels-2 floats-2 artificial 
forms-fish stringer. Fishkit attaches to your 
elt for easy carrying. Fishkit floats when 
id is secured. A useful gift for camper- 
iker-fisherman-boater-children-ice ^ fishing. 
mmediate shipment. $4.95 postpaid, add 306 
ax in Calif. 
TELURIK PRODUCTIONS 
1100-P ist St., Walnut Grove, СА 95690 


j AUTOMOBILES 


MY $500 Electrical Car, Patented, 
‘ood Mechanic with Electrical knowl- 
кіре; Build for Fun/ Profit, Information 
3.00. Zuelco, 1320A Dorchester Ave., 
іовіоп, MA 02122. 


INCREASE Your Gas Mileage. Free 
ora. Box 1595, Santa Monica, 


PUT your long johns away! Flameless 
ieat for ru VOLKSWAGEN Van, Camp- 
r, Car, ormation $1.00, Plans $6.50. 
reatar, Р.О. Box 1574, Leesburg, VA 


DON'T WINTERIZE Your Car, With- 
ut Knowing АП The Facts! For The 
-orrect-Method, Satisfaction Guaran- 
eed, Send $2.00: Custom Specialties, 
^O, Box T38BN, Litchfield. MN 55355. 


CLASSIFIED ADS $3.75 per word, per insertion, Payment 
must accompany order, or charge to your BankAmericard 
or Master Charge. Minimum 10 words. First word in cap- 
ital letters, rest of ad upper & lower case. Bold cap words, 
$1.00 per word extra. All cap bold headline or white space, 
517.00 per line. CLASSIFIED-DISPLAY ADS $220 per 
inch, per month, Complete details on request. Advertisers 
using a P.O. Box number must furnish complete name and 


street address for our records. 


CLOSING DATE for February issue (on sale January 
24) is December 8. Send classified orders to М.С. Ansbro, * 


Class Adv. Mgr., 
New York, NY 10017. 


Popular Science, 380 Madison Avenue, 


RETUNING FOR MAXIMUM ECON. 
Y. Average mileage increase 55%, 
horsepower 5-10 9. Details Free. Tech- 


| neering, Box 119, Rocheport, MO 65279. 


CONVERT pour engine to DIESEL 
operation. Ins Dae 252 зм . Val, Box 
35044, Houston, TX 7 


ELECTRIC а Біле $15.00; 
Information / Catalo оше $3.00. KAYLOR- 
шт АТ. 1918 Menalto, Menlo Park, СА 


ELECTRIC Vehicle Design Journal, Or- 
dering information, $1.0 Рғорр, 1935 
Orchard, MeMinnville, OR 971 


TRUE or FALSE? 50 mpg carburetors. 
Madison, Box 206-8, Berea, КҮ 40403. 


2 AUTO SUPPLIES & 
EQUIPMENT 


VW ENGINE OVERHAUL KIT $99.50 
INCLUDES Pistons, Cylinders, Ex- 
haust Valves, Guides, Gasket and Tune- 
up Kits. State Engine ID Number, Other 
Parts and Prices Available Upon Request, 
Sandy's Supply, 186 Watkins Avenue, 
Menlo Park, CA 94025. 


HYDRAULIC JACK repair kits, parts 
and supplies, Catalog $1.00. Hydraulic 
Jack Packing Жж Tool Co.. General Р.О, 
Box 3. Staten Island. NY 10314. 


AUTO Air Conditioning Service Man- 
ual. Details: Hedelund En Di pared. Box 
5777, Las Vegas, NV 891 


ALTERNATOR ‘Generator Rebuilding 
Book, Details: Hedelund, Box 5686, Las 
Vegas, NV 89102 

UNIQUE New Safety Cap for Tires 
Prevent blowouts due to excessive air 
pressure, Details $2.00. ШЕР, Box 
341973, Coral Gables, FL 33134. 

PERSONALIZED Bumper = Stickers! 


Only $2.00. Farina, 1602 Walton Road, 
Wilmington, DE 19803. 


AUTOMOTIVE Tools & Equipment 
Nationally Advertised Brands at Dis- 
counted Prices for Mechanics, Send Self- 
Addressed Envelope for Current Specials. 
Associated Distributors, 401 Augusta 
St.. Cincinnati, OH 45202. 


REMOTE CONTROL 
AUTO 
| PRE-HEATER 
Why climb into a freezing auto this 
winter? Remote Contro! Auto Pre-Heater 


can be made for less than $15. Parts may 
already be in your home. Send $3.00 for 


easy illustrated plans to: Modern Design 
Box 23551, Tampa, FL 33623 


' MINUTEMAN | CHI 


ILLUMINATED 12 VOLT VEHICLE SIGN 
bel day or night! Edge-Lighted custom 

ей „ДУУ plastic sign, with lighting chan- 
| attached. Suction cup installation. 
Wired to vehicle light system. Ideal gift. 
Use for CB Calls, Handles, Channels: Club 
Names, Advertising, Identification, etc. 
18"x3" up to 16 characters & spaces 
$24.95. 24"x3" up to 22 characters & 
spaces $29.95. 30"x3" up to 28 characters 
& spaces $34.95. Checks, Visa or Master- 
Charge cards accepted. Send: Card No., 
Expiration Date, Sign Copy to: 
SKYNAUTICS, Box 88414, Seattle, WA 98188 


| Goodyear, 


VERO т сны 
SOlIftEX cane 


ELECTRONIC VOLTAGE REGULATORS 
FOR САН бае ИШЕ сш 5 
e Operating Range: —-50 C чо жағ 
e Full Warranty Fer 5 Years (e 7,32! 
e Available Fer Most Cars, Send $14.95 to + 


« 
x 
« 
SOLID STATE DEVELOPMENT COMPANY x 
P.O.Box 108, Clarkson Postar Station, 
Mississauga, Оп!аго, CANADA, L&J 3x3 + 
lolo croceo KKK 
AUTO TRAILERS & 
CAMPERS 
SAVE! BUILD YOUR OWN RV. It's 
faster and easier than you think with 
GLEN-L КІ — PLANS — FULL SIZE 
PATTERNS, porone or models include 
CAMPERS — LERS — STH 
WHEELS — MOTORHOMES — PICH- 
UP COVERS — уза TRAILERS. 
Pictorial instructions i i for 
amateurs assure  factory-like results 
you'll be proud of. VAN CONVERSION 


PLANS $5.00. Send $1.00 for illustrated 
details covering all models PLUS RV 


Free 


ж 
ж 
ч 
ж 
» 
ж 
* 
yx 
3 


| KITS/EQUIPMENT catalog. GLEN-L RV's 
61224, PS Rosecrans, ellfiower, CA 


4 MOTORCYCLES, 
BICYCLES & SUPPLIES 


DISCOUNTS, Morris, Lester, Hooker, 
Koni, Bell. Motorsport, Box 


278, Vincennes, IN 47591. 

MOTORIZE Bicycles — Plans! Elec- 
ігіс $2.00 — Gasoline $2.00 -- Both, 
$3.00, Guaranteed, Britt, 956 Spring- 
dale, Atlanta, GA 30306. 

Easy to Build PLANS 
AEN % 00 
iets A and 2.00 
$3.00 
e GR RO 100 
COR rd dc .00 
ED $4.00 
. .§2.00 
.. $1.00 
. . $2.00 
£3.00 
ES x 
. A3. 00 
TW/ _ 
L 510.00 
MINI VEHICLES PLANS 

Dept. А, 

Chazy, М.Ү. 12921 
5 AVIATION 

AIRBOAT, Propeller, Engines, Hubs, 
Mounts, Supplies, Corvair, V-W Conver- 
sions, ‘Removable Airdrives, Catalog 


$2.00. Banks-Maxwell, 
Worth, TX 76105. 


BUILD — Fly — Your own Compact 
Jet Helicopter! Easy, Inexpensive, De- 
tailed Plans, Drawings --- $6.00. Heli- 
А Вох 3053- А, Redondo Beach, СА 


WINGS ОҒ FUTURE possible with rev- 
olutionary airfoil. Vertical take-offs, 
landings. МО STALL! Hovers, highest 
lift, lowest drag. ا‎ construction. 
Universal aircraft EE lication. Plans 
5.00. Rot одунанигса, 22 Main Street, 
New Rochelle, NY 1 


5A HO VERCRAFT 


NEOVA II VW Hovercraft Information 
$5. Neoteric, Terre Haute, IN 47804. 


Box 3301-G, Ft 


EXPRESS AIR RIDER; two seater 
Hovercraft outline plans, postpaid $3.00. 
Hover Centre, 14 Cedar Springs, Downs- 
view, Canada M3H 51,2 


HOVERCRAFT Plans. АП _ Sizes: 
Tested Designs, Catalog $1.00. Univer- 
A ОРАН Box 281, Cordova, IL 


AERO-CAR dinary f Hovercraft built 
о 


ols. Ташны 


6 ASTRONA UTICS 


“GRAVITY LIKE” Propulsion, artifi- 


cially produced, Works any where, in any 
direction, INFORMATION 31.00. HOW- 
ARD М, WOLTERING, Ri, BOX 85. 
FOSTER, KY 41043. 


BOOMERANGS! 
$3.50, $5.00. Write: 


PRO-RETURNING, 
1 Gift models 
BoomerangMan, 


| 312 Park, Monroe, LA 71201. 
LIQUID BIPROPELLANT ROCKET 


SMALL 24" Rocket Attains Altitudes 
in excess of 1 mile. Inexpensive to build 
plans $4.50. Goshawk, Ind., 17563 Rin- 
aldi Street, Granada Hills, CA 91344. 


7 BOATS, INBOARDS & 
OUTBOARD MOTORS 


NEW Evinrudes: All sizes available. 


sizes . . 
McCulloch parts А” 
Merrick Road. Lynbrook. NY 11563. 


PLAMS — FRAME 


nels — 8' to 49" includi 
FIBERGLASS DESIGNS! asy, proven 
methods especially for amateurs in- 
clude step- дыз апа instructions 
BOATBUILDING PPLIES — C.FLEX 
EX — Fastenings — Fiberglass 
— Resin — Hardware — Rigging — 
Spars — Sails — Boat Trailer Plans — 
“HOW-TO” books, Send $1 ($2 CAN- 
ADA) for catalog gn oy 
BUILDING SUPPLIES" brochure, GLEN-L 

MARINE, 9152 Dept. 5 Rosecrans, 
Bellflower, СА 90706. 


Builders sup Hon, 

glass, fastenings, sails, etc. atal ogs $2 
includes free builder's guide booklet. 
Clarkcraft, 16-S Aqualane, Tonawanda, 
NY 14150. 


== multihujls. 


(new ероху saturation method) 

fastenings, lumber. Factory 
rices, Literature 51. Literature plus 
booklet “How To Fiberglass" $2. Clark- 
craft. 629 -8-1 Aqualane, Tonawanda, МУ 


SAILBOATS: Аа — 41159: 21” — 

$1629: 26” — $29 24! Power Cruis- 

64 Save gor ава $5000— 

factory molded fiberglass 

terms. Free Catalog. Luger, 

Dept. АС-7 3800 West Highway 13, 
Burnsville, ММ 55337. 


CAROLINA [n SKIFF ^ сер 


(20 MPH/20HP 25 MPH/35HP) 
Builders Plans only $10.00 Air Mail 
$12.00. Free Plan “Gloucester Gull^ Row- 
ing Dory with 180 page Portfolio 48 Plans 
15/45 ft. Dories, Sharpies & Skiffs, Power 
& Sail. Action Photos & Dory Lore, only 
$5.00 Air Mail 57.00 

TEXAS DORY BOAT PLANS 
Box 720 Galveston, Texas 77553 


DECEMBER 1977 | 171 


DO-IT-YOURSELF 


17 

NEGATIVE ion tor, Plans 
$10. - Details $1.00. Golden Enter- 
rise Box 1282-PS, Glendale, AZ 


Yom BEST GUIDE TO SOLAR WIND, 
GEOTHERMAL; Comprehensive Monthly 


Coverage, 510.00. ^ ТЕНМАТЕ ENERGY 
M І Dept. 5, Box 3026, Wichita, 
KS 67201. 


MAKE Own Concrete Weight Lifting 
Sets. Instructions $4.00, J. Basso, 384 
Elmwood, Hayward, CA 94541. 


HOT WATER FROM THE SUN 
DO-It-Yourself for $265. Step by step, 
ed and proven. plans for collector and 
hookup Жы س‎ and site 
selection. Mum tools listed. Money 

k guarantee. Send $10.00 t lans 
St b кошо. Box 2046, Ft. Pierce, 


GREAT SAUSAGE RECIPES and MEAT 
CURING, fish, poultry, Written by a 
sausage maker for home use, Over 220 
pages, illustrated. No secrets, over 100 
complete recipes. Send for free catalog. 
54207. 181-88 Military, Buffalo, 


55555. Be comfortable, heat 

with pm, wood, newspapers. Add an 

xpensive chimney for a stove. Com- 

expe simp о еч Р 2, Chimney, 
Р.О. Вох 77, Agawam, МА 01101. 


Бы тоха )WOOD Circular Saw and Log 
Splitter Parts, Stove Kits. Catalo 
Usos UMS, Box 142, Candia, 


INSTALL CARPET yourself. New 
booklet, $4.50. BWS. Box 1484, Talla- 
hassee, FL 32302. 


BUILD WOOD STOVES 
USE 30 or 50 on barrel, stock ma- 
terials, light weldi Қозу gp ree 
4.50. leman а A ur я Сот 
ute 3, Box 174, Lawrence, KS 6 041. 
PROFIT. 


PRINT T-SHIRTS FOR 
MANUAL TELLS HOW. 58.95. FM 
GRAPHIC SPECIALTIES, P.O. BOX 182, 
HIGHLAND, MI 48031. 


MANY new ways catalog, 
Homecratt. 2350 -47-А, Denver, 


SASE. 
со 

SOLAR Components, Controls, СоПес- 
tor Kits. Plans Free. Hudson Manufac- 
turing, Sheridan, MI 48884PS, 


ELECTROPLATING, Complete Text- | 


book, All Metals, Electroplate Metallic / 
Nonmetallic Items, $7.00, Details Free. 
Tropic, Box 95P, Palm Bay, FL 32905. 


24 SOLAR-Wind Devices Planbook. 
Easily built, detailed line-drawings using 
common tools materials, Only $2.95. 
Two books $5.00! Century III Solar, 
215 West Center. Concord, MI 49237. 


BUILD powerful Air Compressors from 
old lawnmower engines, Save, earn 
hun . Complete plans, $5.00. Van- 
der ps 437 Houston Road, Ambler, РА 


LOG House Basic Kit, $2, 995.00 Floor 
Plans, $2.00, Log House, Route 1, Leas- 
burg, MO | 65535. / 

FREE Heat! Build Five Kilowatt ver- ver- 
tical axis ушйншй 


port. Equa ons, wings, новактара 
афепі, rare technical art cles! 
uaranteed, алатау, Box 12-552, 4.00 
ley, IL 6091 


А TERMATOR Secrets! Build three 
kilowatt power plant! Run power tools, 


etc. Generate А.С, Regulator modifica- 


tions. More! Illustra Manual, $4.00 
Guaranteed! Lindsay, Box 12-AS2, Brad- 
ley, IL 60915. 


FIREWOOD CART PLANS: Attractive, 
Box 4i Loo $2.00. Carts, Route 1, 
Box 45 Hubbard Lake, MI 49747. | 


WIND GENERATORS 


» un 


4 & 20 KW, Parts for Jacobs 
Info Packet $2.00 
Paul Biorn 


DAKOTA WIND AND SUN, LTD. 
Box 1781, Aberdeen, 5D 57401 


PUMP 
DRAIN + IRRIGATE 
CIRCULATE + SPRAY 


Heavy-duty rustproof ball- 

bearing pump. Stainless à 

shaft.1 HP 1200GPH &0' high W 

or 3000 СРН 25'well.5200 GPH max.1!4" in. 
l"out.Belt or direct drive.Use 4 HP or larger. 
Money back guarantee P'pd cash with order 919,98 
LABAWCO Вох 35, BelleMaad,N.J. 08502 


eR VIP ENTERPRISES 
-Ð LOW-PROFILE WINDMILL G- 


“Жж. 
Build ve 900 WATT windmill for 
usi simple materials! 
چا‎ high torque, 
"зрео arms to create the only 
ICAL wind Renerator in the 


world ! una m ا‎ PLANS: $20 


ре рох 17011 if 


172 | POPULAR SCIENCE 


i ч tah 84117 „д 


SCIENTIFIC SYSTEMS ІМС., 
Now at last offers in kit or completed form 
such unique products as; Nightime vision de- 
vices, super sensitive directional mikes, low 
and high powered lasers, micro-mini- Үрей 
transmitters, ultra sonic devices, Super hi 
voltage generators, intrusion and sensing ja 
vices, Scientific personal protection items, 
and many other hard to find products. Send 
$1.00 for catalog: SCIENTIFIC SYSTEMS INC. 
P.O. Вох 716 Amherst Prof. Bldg., Amherst, 
М.Н. 03031 | 


METAL PARTS KITS AT 
FACTORY DISCOUNT PRICES 
@ 18-in. BANDSAW 

© 12-іп. BANDSAW 

e 10-іп. TILT/ARBOR SAW 
e 9-in. TILT/TABLE SAW 
® SPINDLE SHAPER 

® COMB. DRILL PRESS LATHE, 
ө 6-in. BELT SANDER 


50 


per plon 
PATTERNS Deductible 


KITS FROM $31.99 TO $107.99 
Featured іп Popular Science, 


Mechanix 


illus- 
trated. Sold for 32 years. 74,000 іп use. Satis- 
faction guaranteed. Send $3.00 each for pln 


(ist cl. postage prepaid) stating tools wanted, 
Catalog included. Or, send 50 for Catalog! 
GILLIOM MFG., INC. 
Dept. Р5-12, St. Charles, Mo. 63301 


”- LASERS UNLIMITED 


M CONSTRUCTION PLANS — with 
parts sources 


М 


40 Watt CW COs Laser ........ $8.00 
100 KW Nitrogen UV Laser .... 6.00 
Helium Neon Gas Laser ....... 6.00 
Solid State Laser Rifle ......... 6.00 
90119 State Laser Pistol ........ 6.00 
чы ханды Tec dm eR 6.00 


ock 5.00 

° COMPLETE ITEMIZED LIST of all 
laser companies with addresses, phone 
numbers and available specifications 
sheets ....... „$5.00 

• LIST OF BOOKS, REFERENCE DATA 
AND GOVERNMENT INFORMATION 
on latest laser developments — auto- 
matic updating available ....... $4.00 


LASERS UNLIMITED 


BROOK ROAD, MONT VERNON 
NEW HAMPSHIRE 03057 


Enjoy free heat & power, Send for 
energy Encyclopedia, Complete list 
of Mfg, cost, specifications, on all 


alternate sources of energy - Plus 
Booklet of Plans available for do-it 
yourselfers. —$3.00 

Energy Service 

51 Maple St., Wilton, N.H. 03086 


yp: 


EN. | 
Кы 


МЕТІ 


Enjoy ісе skating fun with family and 
inends. Professional drawings. instruc- 
ons, and materials list will aid you in 
building your rink any size you desire 
Can be rebuilt, enlarged or reduced in 
size year alter year. Send $4 95 plus $ 50 
handling to Rinks LTD, P.O. Box 2807, 
Davenport, la. 52809. No C.O.D. "Field 
tested 6 years. lowa residents add 3% tax 


ALTERNATIVE 
SOURCES OF 
ENERGY 

MAGAZINE. 


Projects, 


WATER/ 
METHANE. 
Free 

| Brochure. 

ASE, DEPT. P, Milaca, MN 56353 


Sample Copy 
$7.00. 


Fine! 3- D ‘Sight Ма; gniflers- 


ENLARGES CLOSE EWORK уун | 


| të Kirain, 


Country Living Needs 
Colfes Mills, Kraut Cutters, Copper Kattiés, 
Wash Pots, Wood Stoves, Cider Press, 


Kerosene Lamps, Pumps, Chums, Baskets, 
бак Kepi. 


time count Goods an all in our В 
Мем "WISH у. WANT E BOOK" t Catalogue. 250 pages 
merchandise you thought would never be available again!! 


BIG ILLUSTRATED | CUMBERLAND GENERAL STORE 
CATALOGUE $3.00 | Dept. PD Rt. 3 Crossville, TN 38555 


12 HOME CRAFTSMAN 


REFINISH, Restore Furniture. Рто- 
fessional Booklet Tells You How, $1.00, 
Winterhaus Antiques, Box 158, Oak 
Lawn, IL 60454. 


WOOD — Domestic and Imported 
Hardwoods, 4000 items! Clock. musical 


instrument kits. Tools , discount 


| prices, Hard-to-find hardware, 144 pa e 


catalog. 
2729 Mary, Chicago, IL 60608. 


"GETTING Started in Stained Glass" 
50c. Whittemore, Box 2065X, Hanover, 
MA 02339, 


1600 CATALOGS listed and described. 
Sourc e d E. atia ae imaginable. 
53.00. RLOG, Box 24413E, Oak- 
land, cM 945 25 


GRANDFATHER'S Wooden Puzzle from 
Denmark, Complete plans $2.00. Design 
Ideas, Box 115, Rosemead, CA 91770. 


FURNITURE - BIG SAVINGS! 


Handsome, rugged, for den, living, recreation 
rooms, easily built, common tools and mate- 
rials. Complete blueprints, ROCKER, loveseat, 
stool, table, bookcase, $2.50/ea., ALL 5 for 
$9.50 plus $1.50 Tg x and handling, guar- 
anteed, great GIFT for the handyman, 
send check or money order (no C.O.D.'s): 
Handy, Inc., Dept. P12, 
Р.О. Box. 133, Reno, N NV 89503 


“OUR FOUNDRYETTE” В BLAST FURNACE 
سس کر‎ SINCE 1935 | 


| ie Hobbyists, Schools, Inven- 


tors, etc. Make your own 
castings of any metal from 
cast iron, down to lead 
and zinc. Available in sizes 
from 114 to 285 lbs. RED 
BRASS, Complete units 
furnished with all sizes. 
Send 25¢ for elreular, 


KANSAS CITY SPECIALTIES CO., INC. 


Dept. Р512, Р.О. Box 193, Middleton, 
Wisconsin 53562 


| % REED VENEERING | 
CATALOG 


varieties world's ға 
ақы pre-joined veneers, | 
broad choice 


checkerboarda, 
wood 


& art inl Н - 
trated іп full color ғал» 

leon. earn how to creat 
beautifully veneered furniture, bond 


exotic veneers simply, instantly, 
shows simplified contact cement nn | 
that you іе . Send for free cat- 

91$ 8°" пен! ust, Lou Бері, РО2К50 | 


SMALL PRINT! 


UP TO 3 TIMES 


Ree clearer, work iater. 
more accuralely with lesa ff 
less fatigue | 
aml tension wiih HEAD 

BAND MAGWIFIER. | 
Wear like classes, they'll 
magnify up to Зх and | 
leave hands free fo work. 
Produces а 3-limensional 


effect, ulere cach detail 


appears to шап! ош. FOR CLOSE WORK, REPAIR 
SEWING, HOBBIES, cic. Eur, lek мешін, эу 
jusis to all sizes, With or without glasses. Fine, sharp 
prismatle dil lenses. Only $2.98 + 50e for Post. 
and Hdlg. PPD. (2 for $5.50, 3 for $3.00) WORTH 
MUCH MORE! MONEY BACK GUARANTEE. 
Ми Find Products Dept. HT#31 
12 Warren Streot, New York, N.Y. 10007 


12А FOR THE HOME 


WOODBURNING Furnace Plans, 
average size home for 3-4 
out refueling. $3.00. 
Iron River, WI 54847. 


YOUR OWN POWER. Most advanced, 
extremely economical Wind- Electric gys- 
tems. Distributorships available. Ultima 


Heats 
days with- 
Dean Gustafson, 


Се рога юа, Coppitt Road, Key West, 
MACHINERY 
13 TOOLS & 


ALUMINUM CAN RECYCLING PRESS 

ELECTRIC Motor driven, Information 
$1.00. Berts Enterprises. Box 11772, 
St. Petersburg, FL 33733. 


SAVE МОМЕҮ! AEG UNIVERS- 
сн | 40 D 


22mm. Light, 


MONEY BACK GUARANTEE $10.95. 
National Distributors, Dept. PS, 490 
Tolland Street, East Hartford, CT 06108. 


Harness, Plows, Windmills, Singletrees, Forges, | 
Froes, and mpm merchandise jou could expect fram an ole | 


10 POUNDS Mixed Wood Ser 
12.85. 10 Gross Mixed Machine Scr 
6.97. Discount Fastener Catalog ' 

Free with order. The Nutty Comps 
Inc.. Dept. PS, 135 Main Street, De 
CT 06418 


VEGA is the affordable ten Inch m 
lathe. For ut write: Vega, Box 
| Dayton, ОН 4540 


SHEET Metal Brake. 30" wide, 
GA. capacity, $229.95. For informat 
write: Technical Engineering Ж Ма 
facturing Company, Нох 129, Harrist 
NC 280 5. 


SMALL FOUNDRY Furnace, Sup 
Free Literature, id Products, рр! 
М, 3736 South Phoei 
AZ 85041. 
4" METAL Cutting Lathe $62. 
i T 15048 Proctor, Industry, 


Avenue, 


TOOLS BEL 
Closeouts, Or 


NAME BRAND 
WHOLESALE! Man 
runs! Unbelievable Offers! Catalog 52 
(refundable), Herrema Tools, Box 1 
PS. Hudsonvllle, MI 49428. 


STAINLESS STEEL screws, n 
washers, Sizes #0 to 2" Diameter. F1 
10 page, Illustrated Price List. Fasten 
15 қ 12." Box %151Б, Cheltenham. 


LATHES — = Unimat. Maximat, Sh 
line. Metals — Micrometers, Саба 
$1.00, Campbell, 1424 Barclay, Spri 
field, OH 45505. 


1600 CATALOGS listed and descrit 
Sources for everything imagina! 
$3.00 MASTERLOG, Box 844131 „© 
land, СА 94623. 
. HAND Tools & Accessories at Whe 
sale prices. Send $1.00 (refundable) 
mone gx. catalog. Aspen Tools, 1 

ox F, Grand Rapids, MI 49501. 


HEAVY-DUTY CANVAS TOOL BA 


Side pockets with апара, large zipper | 
та? handles, reinforced bottom, dark 

color. 
аи 8"x12*......... 514. 2 ea. р 
LA "Didi Mim ы OA, 

nor Ave. 

TOOL BAGS owners Greve, ill, os 
Outside Continental U.S.A. Add $2. ad 


if ROTO STRIPPEF 


Powers Paint Off 


Patented “whipping action 
| makes short work of pain 
| | scale, rust. Solid steel lifetir 
| ж“ DRILL “EE tool only $12.95 + $1 postag 


Specify FINE for furniture. COARSE for big jol 
STURGES, 49 Riverside, Westport, CT 068 
NUT-SIZE 


H E REthreader DI E 


USE ANY WRENCH 


Мо. CT Seven coarse 
thread Dies, 14" thro 
За”, Work wherever 
matching nut fits, $4 
Мо. F7 Seven FINE 
thread Dies in plastic 
саве. А few repair jobs 
will pay for the set! $4 


Get both 7 Piece Sots 
| for $7.50 


| Е 

| Мо. CB Eight piece coarse 
set Includes 314" die. Troe 

| nut-size works іп tight 
spots. 5 


Mo. FS Eigh FINE 
thread 14" thru 34" dies. 
Will not undercut; repaira 
fit like new! 5 


e POST PAID 


е SATISFAC 
GUARANTE 


. FREARS АП 


81 FOR 
Get both B Piece Sets HANDLING 
for $9.50 PER ORDEI 


JAW MFG. TN s 
714 ENGINES & MOTORS 


trated ORE. $3.00 Guaranteed! 
say, Box 12-HS, Bradley, IL 60915. 


REWIND car generator тог 110 V. 
power plant. Plans $3.00. Schma 
228 Cass St., Tampa, FL 33802. 


MOTOR HOLDER 


Tu mm hase under 


unted motors 
E "d 16 uas 6-11/16 dlame- 
Postpald U.S. Prices— | 


Aluminum 

$2.75 ea. - 3 for $6.75 
2 for $4.90 - 6 for 
$11.50. For all steel 
sad. $.25 ea. mount 

Walstedt Co. 
11801 92па Ave. M. 
Osseo, MN 55365 


15 HOME REPAIRS, 
REMODELING 


ILLUSTRATED Hardcover "How-To" 
Guidebooks. Complete instructions: 
"Electrical Repairs," “Lawns,” “Out- 
goar Maintenance," “Plumbing,” ‘‘Paint- 

- Wallpapering," "Carpentry." $3.95 
Шү 3/$9.95, 6-Volume set $16.50, 
Bonanza, 1320 Santa Fe, Los Angeles, 
CA 90021. 


15A ENERGY SAVING 


AUTOMATIC STACK DAMPER and 
FUELMISER reclaims chimney heat. 
28,000 Btu's applicable for all furnaces, 
thermostatically controlled, Dealers In- 
vited. Hiestand Distributors, 18305 
State Street, East Petersburg, PA 17520. 


SAVE $150 A YEAR OR MORE 
NEW FUEL-SAVER SHOWER HEAD 
CUTS water flow 60%. Drastically 

reduces fuel and water bills. айыу іп- 


stalled. MONEY BACK UARANTEE, 
$11. - FACH. National Distributors, 
Dept 490 Tollan Street, Eas 


Hartford. "СТ 06108. 


SOLAR CONTROLLER KITS - Neces- 
sary for all active solar collector systems 
- fluid or air - Wind Sun stems Inc., 
P.O. Box 3300, Austin, TX 78764, 
(512) 444- 191 


E YOURSELF? 
FIND « OUT: “How to get more gasoline 
г fillup for the same price." Mail $1.00 
: Cor Enterprises, Inc., P.O. Box 2606, 
Satellite Beach, FL 32937. 


TURBOFAN (U/L). Convert 12" wind 
turbine into Automatic Power Roof 
Ventilator. Increase efficiency 500%. 
Save 14 airconditioning bill. Install 30 
minutes. One year unlimited улган. 

29.95 postpaid. Turbofan, Box 598, 

ashington. LA 70589, 


STOP ГНИ плешу, Costs! Free Іп- 
formation! Nu ox 1132, Moul- 
trie, GA 31768 


Low COST FIREPLACE HEAT 
PLANS require only $20, easily avail- 
able materials, few hours work. No weld- 


"d Appearance of your fireplace essenti- | 


unchanged but hot air flows into 
room, Perfectly safe, no special grate, no 


tubing: simple construction but very ef- 
fective. Complete plans $2.00. eath 
Box 481, Glenham, NY 


Engineering, 
foes 1. 


ЕНСҮ SAVER BIBLE 
EVERYTHING in One Super Catalog. 
Solar, Stoves, Fuelsavers, Books, 160 
p Sun Energy Distributors, CUBE 
van Road, Bloomfield, NJ 07 003 


INSULATE Al] Windows Completely 
with Clear Inflatable WINDO-BAGS! Box 
222, Millersville, MD 21108, 


BUILD ог convert house to Solar 
Energy. Detailed Plans $3.00, Plans, 
1118, Lent Avenue, Murfreesboro, TN 


REDUCE FUEL BILLS DRASTICALLY 
by circulating room air. Stratified air 
causes heat losses. Discover an invest- 
ment that pays for itself in just a few 
months, Therm-Air, 838 West Kiowa, 
Colorado Springs, CO 80905, 


1978 HEARTH HEATER (FS) FUEL 
SAVER turns fireplace into money-sav- 
ing heat circulator, Cuts heating cost Ls, 
more! Stops drafts, ends chimney heat 
on 60,000 ЕТІ” s/HR, Also heats cab- 
in, basement. Fuel Saver Booklet Free! 
AMERICAN WAY, Dept. PS, Wilton, CT 


SAVE Heating Dollars, How to make 
and install low cost pipe insulation, 
Booklet $2.50. Clayton Company, 1120 
E Lansdale, PA 19448. 


NERGY efficient home? Test yours. 
Kit instructions, $1.00. Entec, P.O. Box 
DE Hibbing, MN 55746. 


NERGY SAVING CATALOGUE. Heat- 
ing /Utllty, savings 30% plus! Products 
from | Energy House, Box 2863, 
Newburgh, МҮ 12550, $2.95 


ENERGY SAVING PLANS: 


Vertical Windmill Fireplace 
Electric Car T Splitter 
Home Power Plant Solar Heat 
Electric Bicycle Water Wheel 


Electric Bike Burn Waste Oil in Home 


Oil Bu 
$3.00 each — $10.00 any 4 dee — $15.00 all 
plans or just send 915" ЖУР addressed, stamped 
envelope tor free info. about plans to: 
GOODMAN ASSOCIATES 
4 Berryville Pike, 
Summit Point, W. Va. 25446 
All plans guaranteed, or your money back 


15B ALTERNATE 
ENERGY 


HYDROGEN — Make your own Тар]. 
Electrolyzer Construction Plans, $10,00 
L. Spicer, Lineville, ІА 50147. 


MASCOT wood Ақыш! hot water 
furnace, 75,000 Btu's rebrick and 
thermostatically controlled. Hiestand 
Distributors, 18305 Зілді Street, East 
Petersburg. 'PA 17520 


SUNDIALS Apourate at YOUR LOCA- 
TION, Write Suntime, Box 27104-Р5, 
Philadephia, PA 19118. 


SOLAR Hot Water Systems Do It 
Yourself Kits, Send $1.00 for informa- 
tion, Solar Heating Systems, Box 4143, 
Boulder, CO 80306. 


oou I AME MEE 
SOLA RSAVERS 


йш A FAMILY OF LOW COST, LONG LIFE, SOLAR HEATERS YOU CAN [н 
DOMESTIC HOT WATER @ SAIS POOL Æ — HOUSE 


SOLARZAWER PRODUCTS AND SERVICES: 


È SOLARSAVER Sat COR ETS | ы law ы 52.3591 
PUMP АМО VALVE 
a ECC ae EC AL = CONTROLS EHH. Temp. Costrelier 824,05 -nmglwisi 
Ф SOLARSAVER SEMINAAS 
РЕМНЕ ЕМ CONSULTANT SERVICES 1815.00 emimem hii] 
SEND TODAY FOA 48 py THE SOLANSAVER 155003 ANDOR FREE BROCHURE, 


DENVOR APPLIED RESEARCH 
"CERA TIN E MR THE TU штейн) 


Р. 0. Box 1449 Ridgecrest, CA 93555 


SOLAR BOOKS 


First time ever all significant books on 
solar energy available by mail from a 
single source. Send for our com- 
prehensive catalog, including solar 
energy conversion tables and detailed 
descriptions of most books. Send $1.00 
for catalog. Refundable. ENERGY 
BOOKSTORES, Dept. PSB, 4525 
Comber Ave., Encino, CA 91316. 


SOLAR WINDOW SHADE 
Make or Reflect heat through East, South 
and West Windows. Works like ordinary window 
shade. Fits standard 38 inch window frames. 


Instructions, Brackets, and Pulls included. | 
Quality Materials $19.95 plus $2.00 postage. 


SUNWISE PRODUCTS, MacBrud Corp. | 
P. O. Box 431104, Miami, FL 33143 


17 BURGLAR/FIRE ALARMS 


QUALITY Burglar/Fire Alarm Equip- 
ment, Catalog 50c, M ыгыс Бох 624 
Cranford, NJ 0701 


ELIMINATE emer TRESPASS 
ON WOODLAND ROADS. Protect your 
second home, and/or equipment 
vandals, burglars. Installation 
$59.00 up. Write for folder: 
GUARD Systems, Inc., 42-5 Alco Place, 
Baltimore, MD 21227, 


. . BURGLAR Alarms, Install your own, 
Free details. Le-Mac prd tree Dept. 
B3, Box 2049, Gallup, NM 87301 


18 CAMERAS & PHOTO 
SUPPLIES 


CLOSEOUT! Brand new САҒ Sound 


805 Camera, 3100 Projector, prepaid 
processing and accessories. Retails 
Быға alge Closeout $495.00! ! Limited 

ock Details CameraMart, West 


1001 Sprague. Spokane, WA 99210. 


19 MOTION PICTURES 


16MM FILMS Free list. Urbanski, 
8142 Б. Kenneth, Chicago, IL 60652. 


SUPER В . VIDEOCASSETTE-16MM 
СТ 06412 


(203) 526-9513, 


FREE Catalogues, 5,000 8-16MM 
Films. International-S Films, Greenvale, 
NY 11548. 


719A COLOR SLIDES 


TRAVEL colorslides Worldwide catalog 
20c. GAF, 7427-S Washburn, Minne- 
apolis, MN 55423. 


SPACE VIEW OF YOUR CITY, Send 
$1.00 with city, county, state to PRI, 
Box ZZ, Arcata, СА 95521. 


20 PHOTO FINISHING, 
PHOTOCOPIES, ETC. 


OOK! Save 70c on Money Savin 
! Kodacolor rolls developed wit 
Jumbo Prints - 12 Exposures $1.55, 20 


Dept. O, Ad eee WI 54601. 


HOBBIES & 
COLLECTIONS 


NEW FAD, Collecting Soccer Posters 
(815 x 11"). Flying Headers, Diving 
Saves, Trip Tackles, Shots on Goal. Four 
Posters $2.00. Soccer-Set 1, Box 6, 
Park Ridge, NJ 07656. 


FREE — Craft/hobby catalog (Reg. 
$2. oad Plus $1.00 first order REBATE 
Over 19, ons шшк: mocas, 
trains 

CRAFT, Box i5TPS; 
Tenafly, NJ TOTO. To rush first class, 
enclose $1.00. 


COLLECT Military Medals. List 50с. 
Vernon, Box 38'7PS, Baldwin, NY 11510. 


| 22A 


1000 MILITARY Miniatures, 32 Page 
Catalog $1.00. Bussler, Box 471-P, 
Quincy, МА 02169, 


21А WEATHER 
FORECASTING 
WEATHER MAP RECORDERS: Copy 
Satellite Photographs.  National-Local 
Weather Maps. Learn How! $1.00 At- 
lantic Sales, 3730 Nautilus, Brooklyn, 
NY 11224, (212) 372-0349. 
22 JEWELRY 


FAMILY CREST RINGS 


Solid 14K Gold, 
$195. Sterling 
Silver, $90. WE 
WORK IN THREE 
BASIC WAYS — 
If you have а 
crest, send a 
copy of it, other- 
wise you may 
check it against 
our list, or you 
may design your own (see below). 
SEND FOR OUR FREE COLOR CATA- 
LOGUE. If, in addition to free cata- 
logue, you want our booklet with over 
20,000 names for which we have 


crests available plus instructions on | 


how to design your own crest, send 


us $1.00. 
HERALDICA IMPORTS, INC. DEPT. PS 
10036 


2| West 46th St. © New York, М.Ү. 


WOODCARVING 


quickly, easily. Create art 
objects, gunstocks, figurines, 
etc. No skill needed. Great | 
fun. Easy profit. Just trace 
any pattern. Write for info 


HOBBI CARVE: Make duplicate wood carvings, 


PLUS "How To" booklet 50¢. 


кият! KURT MFG. CO. 
: Woodcarving Machinary 
| 1720 Р5 Marshall St. i" E. 
77—227) Mpls., MN 55413 


24 ANTIQUES, RELICS & 
INDIAN GOODS 


INDIAN and Eskimo, relics, list free, 
Arrowheads, $5.00 dozen. Folsom 
$4741. each, С. Secrist, Deerfield, МО 


25 FORMULAS, PLANS, 
ETC. 


PRODUCTS you can make, sell, im- 
prove. EXPIRED AMERICAN PATENTS 
(Newsletter). 12 issues/$20.00, Send 
now, EAP, Box 56, Matawan, NJ 07747. 


FORMULA COLLECTION. 1,000 prod- 


uct formulas 810,00, Distributor, 

R7B68, Milton, FL 32570. 

26 SCIENCE & 
CHEMISTRY 


NEW PERIODIC TABLE. Atomic Phys- 


| ies Breakthrough Now Reveals Precise 


Atomic Models of Each Element, Strik- 
ing Wall Chart $3.00, Circlon, 29500 
Greenriver Gorge, Enumclaw, WA 98022. 


SCIENCE SUPPLIES send 25c for 
catalog. Schubel & Son, Box 214848-W, 
sacramento, CA 95821, 


FIVE LASER PLANS - $8.00 
HELAINE BORNING LASER - $9.00 
LASER SHOWS, “WILD IDEAS" Cata- 

log - $2 00,  Solaser, Box 1005 
(Р81277). Claremont, СА 91711. 


LABORATORY Supplies — Discount- 
ed Prices! Catalog — 50c. Starr Scien- 
tific, 916 Madison Street, Manitowoc, 
WI 54220. 


GRAVITATIONAL Wave Generators! 
ce and Time, Unlimited Po- 

В heoretical data апа plans 
$10.00. RDA, Box 873, Concord, NC 


28025, 


NEW Greatly expanded 1978 catalog 


listing thousands o 


2 Scientific, 
Road, Rochester, МҮ 1462 


CHEMICALS — gen Biological 
Scientific SHRP. atalogue — 50€. 
Hagenow oratories, 507 
Manitowoc, WI 54220. 


"LIGHT SABER" 
CONSTRUCT your own light Saber. 
Complete assembly and material infor- 


Huron, 


mation $3.75. КРВ Productions, Р.О. 

Box 244, Bensenville, IL 60106, 
CHEMISTRY Catalog, 50c. өресінің 

list, Laboratory таев. Вох 61-6, 


Brighton, МА 0213 


CHEMICALS, Glassware, Kits, Catalog 


50c, K/N Chemical Co., Box 148, бап 
Bernadino, СА 92402. 


AMAZING ELECTRONIC 
"m. PRODUCTS / 


LASERS SUPER POWERED, BURNING, CUTTING, RIF- 
LE, PISTOL, POCKET - SEE IN DARK - SHOTGUN DIR- 
ECTIONAL MIKE - UMSCRAMBLERS - GIANT TESLA - 5 · 
TUNWAND -TV DISRUPTER - ENERGY PRODUCING, SU- 
RVEILLANCE, DETECTION, ELECTRIFYING, СНЕМІС- 
AL, ULTRASONIC, CB, AERO, AUTO AND MECH DEVI- 
CES, HUNDREDS MORE - ALL NEW PLUS INFO UNLT- 


D PARTS SERVICE. INFORMATION unlimited. 


CATALOG $1 BOX 43 LORD MUMET DRIVE. Aa, м.н озом 


27 PLASTICS 


CASTOLITE pours like water, hardens 
like glass without heat. Crystal clear, 
colors, Embed flowers, seashells memen- 
tos, anything. Make fine gifts. Reproduce 
your designs with flexible molds an 
shape, size. Profitable. Illustrated Manu 
Catalog $1.00. CASTOLITE, Dept. ТТР / 
PS, Box 391. Woodstock, IL 60098. 


29 LOG CABIN & 
HOME BUILDING 


SOLAR HOUSE PLANS for builders. 
Send $2.00 for information. Spectrum 
ER Ee Р.О, Box 3893, Central Station, 
Hartford, CT 06103. 


DO you yearn for the warmth, charm 
and comfort of a log home? For list of 
manufacturers and distributors pog 
out U.S., send $1.00, SASE, to Lo 
Dept. I PS, P.O. Box 84, Tolar, TX 7647 


GEODESIC COMES, Plans, Kits, Hub 
Systems. Catalog $3.00. ‘Timberline, 


2015Р Blake, Berkeley, СА 94704. 


BUILD а beautiful log home! Kits 
from $2900. Brochure 83.50, Dealer- 
ship information раскабы 25.00: Wilder- 


ness Log Homes, RR PS-12, Ply- 


| mouth, WI 53073. 


BUILD 
$3.00 


‘A’ Frame plans $2. 00. ‚ Счагап- 
' Atlanta, 
GA 303 06. 


30 GARDEN SUPPLIES 
& EQUIPMENT 


WINTER GARDENING? Year around 
gardening can be yours in a 96 sq. 
ft. handsome, sturdy greenhouse 
you can build for less than $100. 
in just one day with common house- 
hold tools. Send $4. for complete 
step by step illustrated plans to: 


Modern Greenhouse, Box 23551, 
Tampe, Fla. 33623 
32 REAL ESTA TE 


BIG ... НЕМ... FREE... SPRING 
CATALOGI Over 2,500 top values coast 
to coast! UNITED FARM AGENCY, 612- 
PS West 47th, Kansas City, MO 64112. 


` GOVERNMENT Lands — From 37. 50 
Acre! Homesites, Farming, Vacationing, 
Investment Opportunities! "(Government 
Land Buyer's Guide’ plus nationwide 
listings — $2.00. Surplus Lands. 
19107-ЕІ.. Washington, 1 DC 20036, 


OWN CANADIAN LAND FROM 62 60 
АМ ACRE. Properties across Canada Low 
payments, Cottages, hunting, fishing, in- 
vestment, Free Catalogue, Canadian 
Estate Land, 286 Lawrence Ave. W. 
Toronto, Canada MSM ЗАВ, 


FREE CATALOG! Big FALL-HOLIDAYS 
Edition! Over 5,400 new properties de- 
scribed, pictured! — Land, Farms, 


Box 


zaman: 


| Homes, Businesses, Recreation, Retire- 


ment, Selected best thruout the U.S. 
Over 700 offices, 43 states All Across 
America! Mailed FREE from the World's 
largest! STROUT REALTY, Inc., Т 8, 
60603, Dept. 5810, Chicago, IL 


“CANADIAN Count Properties,” 
Our 62nd Year. QCnatalogue-3 Issues 
$1.00. Tax Sale Service, Suite 404-PS, 
85 ves East, Toronto, Ontario, 


| M4W 1B 


FREE CATALOGI ( Coverin 15 
States). All Types Property! hotos! 
SAFE-BUY Real Estate agency. Inc., 
Box 589-Р5. Little Rock, АН 72203 


33 SPORTING GOODS, 
FISHING TACKLE, ETC. 


ELEVEN different blades make this 
quality Swiss Army Type Enife special. 
$6.98, guaranteed, Village Gifts, 2616 
Oswood Drive, Tucker, GÀ 30084. 


TRAPPERS: Send 25c for our catalog 
of famous trapping supplies. E. ма 
ere s, Р.О, Box 38K, Union Hill. 


LIGHTWEIGHT, compact gear for the 
self-propelled outdoorsman. Free cata- 
log, Moor & Mountain, D34, Andover, 
МА 01810, 


EASYSKI—NEW  self- teaching man- 
ual. $2.45 postpaid. Easyski, Box 78-8, 
El Paso, TX 79941. 


DECEMBER 1977.173 


NEW Leather Covered Knife opens 
to a sharp scissor that really cuts, a 
screwdriver, bottle opener, nail file 
& razor-sharp knife. Wafer thin, 
slim & ultra smart, this knife is of 
top quality drop forged steel for 
durability. Only 234” when closed. 
$2.75 plus 25c post. & hdlg. 
WESTBURY SALES CO., Dept, K-12-PS 
P.O. Box 434, Westbury, N.¥. 77590 


35 AQUARIUM SUPPLIES 


wh mmm 


Live Sea Horses AQUARIUM 


Includes 6 adults and up tà 30 ponies from preg- 
nant male, marine salt, ford, sca horse tree, sea 
shells, coral, silica sand, live snail, live plant 
and instructions. $6. 

BEGINNERS KIT: 4 adults and up to 30 ponies 
irom pregnant male, salt, food, snail, plant and 4 
instructions. $3. 

LARGE DELUXE AQUARIUM and all above 
accessones with I adults and up to 60 panies % 
from 2 pregnant males. $11.95. 

АШ kits zen Fis Air Mail Live Delivery Giranteed. 

Sea Horses, inc., Dept. PS 127, Вох 2096, Coral Gables, Fla. 33134 
nanc ае ШЫСЫНА ES SE NT UIETIO rs ar a mom rcr onc лел а eee LE 


39 EARTHWORMS, 
CRICKETS, FROGS 


FREE Literature — We Teach You To 
Raise, бей Fishworms. Crickets, 12- 
inch African Worms. Carter Farm-12, 
Plains. GA 31780. 


EARN Money raising fishworms! Back- 


vard, garage, basement, Free instruc- 
tions, Mari cas facts! Oakhaven- 
121. Cedar Hill, TX 75104. 


REDWORMS Bedran 5.000 - $15.00: 
20,000 - $45.00 postage paid. Raising 
instructions. Piae Wem Farms, Box 

. Waco, TX T6105. 
42 


FIELD GLASSES, 
TELESCOPES, 
MICROSCOPES 


FREE  Binocular, riflescope catalog. 
Discount sale. Save 50%. Free gift 
with order, Write: United Binoculars, 
CET 16, 9043 So, Western, Chicago 


FREE Catalogue! Thousands war sur- 
plus optical bargains. Lenses, Prisms, 
elescopes, Binoculars, ete. Jaegers. 
691G Merrick Road, Lynbrook, NY 


11563 
43 GOV'T. SURPLUS 

1978 SURPLUS Army, Navy store 
64 page illustrated catalog. Send $1.00. 
Ruvel, 3037 North Clark, Dept. M12, 
Chicago, IL 60657. 


“U.S. GOVERNMENT SURPLUS Di- 
rectory." How, Where to Buy. 100.000 
items (including Jeeps) ... Low as 2c 
on Dollar! Most Complete Information 
Available ,.. $2.00 SURPLUS DISPOS- 
20036." 19107-FL. WASHINGTON, DC 


GOVERNMENT Surplus, Buy in Your 
Area, How, W . Send $2.00. SUR- 
PLUS, JOlTT-P&S HEADQUARTERS 
BUILDING, Washington, DC 20014. 


JEEPS — $59.30! — CARS 
$33.50! — 200,000 ITEMS — GOVERN- 
MENT SURPLUS — MOST COMPRE- 
HENSIVE DIRECTORY AVAILABLE tells 
how, where to buy — YOUR AREA — 
$2.00 — MONEYBACK GUARANTEE — 
Government Information Services, De- 
partment A-12, Box 99249, San Fran- 
cisco, CA 94109 (433 California), 


ARMY-Navy Surplus, Viet-Nam Boots, 
Canteens, Fatigues, Helmets, Jackets, 
Knives, Packs, Discount Catalo $1.00 
refundable, Dixie Military Surplus, Box 
8149-PS5, Nashville, TN 07. 


44 ATHLETIC EQUIP. 


WEIGHT LIFTING 
EQUIPMENT 


Complete catalog of over 
"W) items тізімі by atronge 
men. body builders und 
athletes tû develop 
strength апа muscles, 
Send 35e today for your 
Popy.: 


WEIGHT LIFTING 
EQUIPMENT 


Р.О. Есх 662 
Holyoke, Ма. 01040 


BODY-BUILDING, 
SELF-DEFENSE COURSES 
POWERFUL Muscles  Fast!! 

fantastic results. Free brochures, Uni- 

er Bodybuilding, Dearborn, МІ 


45. 


Obtain 


174 | POPULAR SCIENCE 


| Dept. 


. BEAUTIFUL, powerful body fast! 
Guaranteed! Free Information, American 
Powerhouse, Box 667P, Minneapolis, MN 
55440. 

ARMS 18 + Inches in 90 Days or 
Refund! Revolutionary Specialization 
Technique, $3.00 — Complete! Phe- 
noministics, Box 28le, Gresham, OR 
970 


46 


PROFITABLE 
OCCUPATIONS 


“OPERATE A DRIVER SERVICE" 

PART-Time Earnings, Printed Book 
Reveals Profit-Making Facts. Free De- 
tails, Write: Benefit Publications, Box 
434, Clifton, NJ 07015, 


FREE catalog. Repair air conditioning, 
refrigeration. Tools, supplies, full in- 
structions, Doolin, 2016 Canton, Dallas, 
TX 75201. 


FREE Literature — Make Big Мопеу | 


Raising Fishworms and Crickets, Carter 
Farm-10. Plains, GA 31780. 


$100/DAY Possible! Buy 0o B 
Easy, Complete Manual, $4.0 
956 Springdale, Atlanta, СА 3030 


47 BOOKS 8 MAGAZINES 


OUT-OF-PRINT Books Found, Send 
Wants. Book Look, 51 Maple Avenue, 
Warwick, МҮ 10990, 


FAMILY RESOURCES helps Parents 


Gold 
иш 


understand Teens. Sample &1.00. Re- 
sources (Ті, Box 12306, Charlotte, NC 
28205. 

FANTASTIC Book Bargains! Мапу 
TO off! Moneymaking, photographic, 
handicrafts, how-to, educational, Ке- 
quest free catalog! Belvedere, Eox 


363WL, New York 10011. 


CLOCK and Watch Repairing Books, 
Tools, Materials. Free catalog. North 
Ашер. Box ТТВМА, Fox River Grove, 


. FREE сору leading mail order trade 
journal. Send Stamp. Best, Merrero, 
LA 70072. 


SURVIVAL / Guerrilla Warfare / Self- 
Defense .. . Training Manuals Books 
“Survival Foods" Catalog 50c 
газе" Hale (1-50), "MeDonal , OH 


ORGANIZE YOUR MAGAZINES 


Shield Protector-files keep 
_ them out of the way 
| yet handy. 
Tough, walnut finish, 
| corrugated fiberboard. 


B for $9.95 postpaid U.S. & 
Can. send check or money 
order to: Shield Associates, 
Dept. AA, 1906 Lincoln, Evanston, Illinois 60201 


HI & DRY — Learn to 


dry your own natural snack foods. Build 
super, tested dryer. Save 75% with this 
new book. Full refund if not delighted. 
Send $3.95 plus 50с Handling НІ & 
DRY, Box 515-P, Portage, МІ. 49081 


48 TOYS & GAMES 


FAST CHESS 
CHALLENGE Your Chess Skill, 


in- 
structions $1.25, Galco, Box 8295, Jack- 
sonville, FL 32211. 


49 JOKES & NOVELTIES 


JOKES, Four of the best ones 
ever heard, Send $2.50. May, P. 
84, Leroy, PA 17743. 


FREE! World's Leading Novelty, Cat- 
alog. 1800 Funmakers. Jokes, Tricks, 
Science, Sports, Hobbies, Jewelry, Bar- 
gains, Johnson-Smith, C-2, Mt. Clemens, 
MI 48043. 


50 MAGIC TRICKS, 
PUZZLES, ETC. 


PROFESSIONAL Magic. Giant Illus- 
trated Catalog 25c. Top Hat-B, Box 
1669, Evanston, IL 60204, 


STAB a large NEEDLE completely 
THROUGH a BALLOON without it burst- 
ing? You saw it done on MATIONAL 
T.V.! Now learn the SECRET and per- 
form this simple ILLUSION vourself! De- 
tailed instructions only $2.00. P.O, Box 
390, Concord, СА 94522, 


ou've 
. Бох 


MAGICIAN'S WEEK, Magician's news- 


paper, Tricks, dealers, Magic ee 
ance directory, etc, 2 issues An 
Box P-20, Hewitt, NJ 0742 


PROFESSIONAL Magic! Factor Di- 
rect to You. Giant Catalog — .00. 
(refundable), Hank Lee's Magic Factory, 
PS12, 24 Lincoln Street. Boston, 
MA 02111, 


MAGIC is fun! Catalog of finest TV and 
Stage Magic, 25с. Serving Magicians 
over 50 years. Jeffries Magicland, Box 
274-B, Dallas, TX 75221. 


MAGIC! Professional catalog 
magic tricks $1.00, Marshal! 
E Р.О. Box 11185, Palatine, 


BE A Magician! Two Booklets explain- 
іпр 156 tricks Plus large Professional 
ылы $2.00 (refundable). Magic, Inc., 

5080 Lincoln, Chicago, IL 60625. 


MAGIC FOR FUN AND PROFIT 
FREE catalog. House of 1000 Mys- 
EHE Box 5007-PS, Ft. Lauderdale, FL 


TWO! Different Magic Catalogs 25c. 
Mom Magic, 9734 Bird Road, Miami, 


57 COINS & CURRENCY 


BUFFALO and V-Nickels 1899-1938, 
Bag 4 .95. Catalog 25c. Edel's, 
Carlyle, IL 62231. 


5 DIFFERENT Indian | Head Pennies, 
$4.75. Free Coin Catalog, Village Coin 
Shop, Dept. С, Plaistow, NH 03865. 


LIBERTY Nickel and Two Buffalos 
with Price List, $1.00, Sego Inter- 
паналы, Бох 187, Пері. PT. New York, 
NY 10008. 


and six 
Brodien 
IL 


( INDIAN Head Cents, 4 Different, 
$1.95, Allen's, Box 121PS, Westerville, 
OH 43081. 


BRILLIANT Proof Sets - 1954 - 
$22.98: 1955 - $23.89: 1956 - $10.98; 
1957 - $6.98; 1958 - $11.89; 1959 - 
$6.98; 1960 - $5.89, All Seven $84.88; 
Add $1.50 Postage. 1978 Guidebook 
$3.49. Buy /Sell $1.69: Bargain Lists 


| 50c. Bebee's Incorp., Omaha, NE 68111. 


SEND 10с for new edition valuable 
Guidebook “How to Collect Coins." Also 
included 5 [foreign coins from Turkey, 
Spain, etc., and best coins and supplies 
catalog in America, Adults Only. Little- 
ton Coin Company, Dept, XB-2, Little- 
ton, NH 03561, 


OLD Silver Mercury Dimes only 
$100 (Limit one set. Adults Only.) 
Price lists included. Littleton Coins, 
Dept. MD-2, Littleton, NH 03561. 


BUFFALO Nickels. Five Different 
209. Bryson, 612P White, Toledo, ОН 
4 5. 


52 STAMP COLLECTING 


IMPORTANT! PLEASE NOTE! 

Most of the stamp advertising below men- 
tions "approvals." This means that in addition 
lo the special offer, you will receive stamps 
ON APPROVAL from which you may select 
stamps you wish, and return the balance 
along with payment for the ones Кері. Ap- 
provals may continue fo be sent unless you 
indicate you do not wish fo purchase any. In 
some cases the special offer is made only to 
approval buyers. 


FREE! Bi Bargain синего — New 
Edition ee ng 2 ousands of bargains 
including 5 : 5 stamps, 
packets, ba ч ы lud and sup- 
plies. Also, fine stamps ue our ap- 
proval service "E you return 
without purchases an cancel service 
at any time, eod Stamp, Dept. 


E-127-PS, Jamestown, NY 14701. 


FREE illustrated United States Cata- 
log. орат. Box 7429-PS1, Olympia, 


OLDER U.S.A, On Approval. Sur ris- 
ingly Good Selections For Adult Collec- 
оа. Б Rivertown, Dept. 1885, Lowell, MI 


100 DIFFERENT AIRMAILS, only 
$1.00 with approvals. King, Box 4104, 
Star City, WV 2650 


SOUVENIR Sheet Free With Ар- 
rovals. Lee Hoover, Box 3594, Port- 
land, ОН 97208. 


50 U.S, 25с with а Ж PARDS 


Box 124, "Springvale, E 040 
ICELAND Collection, 20 Different 
$1.00 Approvals, Sandell, 701 Sher- 
wood, St, Раш, MN 55106. 
“INVERTED ERROR" --- Hammar- 


skjold, 15с with Аррерунія: Belmont 
Stamps, Washington, 20015, 


WOW! 110 АП Different Germany 10c. 
Commemoratives, Airmails, High Values. 
Big catalog, bargain lists. Also, fine 
stamps from our approval service, which 
you may return without purchases and 
cancel service at any time. Jamestown 
сват, Dept. Al27-PS, Jamestown, NY 


ТЕМ different nudes: 20с. Approvals. 
stamp Farm, 2511, Oxford, WI 53952. 


FREE Mint U.N. set with U.S. and U.N. 
approvals. Thorne, 13317 Lydia, Silver 
Spring, MD 20906. 


FREE! Beautiful Nudes, жарғанда 
Topicals, Packets. Summit, 1146C 49th, 
Brooklyn 11219, 


200 DIFFERENT Germany, Plus Ap- 
provals, $1.32. Fies, ABU. Thornville, 
OH 43076. 


ENERGY CRISES: Get x yen: in this 
urgent issue with our U.S. and Canada 
Energy and Conservation Collection! In- 
cluding McMahon and his discovery of 
atomic energy, America's first oil well, 
16 stamps in all. Plus detailed lists and 
approvals, Send 25c 


to: Garcelon SD 
Company. Dept. APSE, Calais, M 
04619 


TOPSI 100 Popular Poland Stamps 
(All Different) On 1,22 gae: Mystic, Dept. 
PS2, Camden, МҮ 133 


U.S, 200 DIFFERENT Commemora- 
tives "$1, 00! Approvals. Gordon Davi- 
son, Hillsboro, NH 03244, 


140 DIFFERENT U. = commemoratives 
with approvals $1. Carstamps, Box 
6101, Fort Smith, AR "72906, 


_FREE Mint Collection. Request World- 
wide Approvals. Tiffany, Бох 1533TP, 
Orlando, FL 32858. 


1,200 FOREIGN $2.00, 5,000 - $5.00, 
214 pounds on paper $10.00. 1,000 pre- 
1939 USA, contains Commemoratives, 
Presidentials, dues, 19th Century, older 
issues, etc., $4. 00, 4 eiA > mu 28. eo 
USA high values $2.00, - 84.0 
approvals. Meyers, 2551 Fleming. Side 
mond, CA 94804. 


FREE Mint British Colonials from 
Antigua, St. сено her, Nevis, Sarawak, 
Turks, Caicos, stan Caymans, St, 
Vincent, Free ith o Spprova s, VIKING, 
Great Neck, NY 110 


AUSTRALIA—Fift different, ЕТТ 
А раа, Value, 10209-S Tenbrook, 
lver Spring, MD 20901. 


FIRST Day Stamps on "Approval; 
Delores, 2545 Tilghman, Allentown, PA 


AN Unusual U.S. Approval service. 
19111. Box 15355P, Philadelphia, PA 


107 DIFFERENT triangles, 
topicals, etc. Value Near $4.00, 
10с. Approvals. Jayto Stamps. 
175-W, East Syracuse, NY 13057, 


UNITED STATES — 10 Different Flag 
stamps 15c. Approvals, Blachman, Box 
147D, Homecrest, Brooklyn, NY 11229, 


50 YEARS Old, fifteen different Unit- 
ed States, over fifty years old — 25c 
with approvals, Jaxon, Box C11, New 
Rochelle, NY 10804, 


100 OLD U.S, Stamps between 1861 
and 1939 $1.00. Ed Roush, 423 Shep- 
ard, Mansfield, ОН 44907, 


500 DIFFERENT Stam for $1.75. 
Smith, 508B Brooks, College Station, 
тх 77840. 


U.S, BARGAIN: 50 different 25с with 
beautiful world-wide apprevals, Stamp 
Center, Kennebunk, ME 04043 


FREE: 32 Page United States and 
United Nations Price List. Shelron, Box 
610547K, North Miami, FL 33161, 


FREE Surprise collection sent with 
approvals. Jay, 1784 Union, San Fran- 
cisco, 94123, 


_SEND only 25с for collection of 55 
Different U.S. Stamps, Includes old 
issues, commemoratives, high values, 
airmails plus hard to get $1.00 stamp. 
Offer to adults only, Send 25с to: 
санав Со., Dept, W-2, Bethlehem, NH 


FREE U.S. Mint Set, Approvals. Hilde- 
brand. Box 5645, Redwood City, CA 


100 FASCINATING Turke Stamps 
(all different) only 25e, Adults o NE 
Мадан Co., Dept, Ү-2, Bethlehem: \ 


sports, 
On nly 
Dept. 


values 
ox 533, 


GERMANY — 82. 70 catalo 
for 25c Approvals, Stamphaus, 
Salisbury, МА 01950. 


FREE duplicate exchan 


REO PC ар- 
provals. Belden, Box 4175, 
48126, 


earborn, МІ 


MANCHUKUO! 40 Different $1.00 


Approvals, Longhorn, Box 16327, Lub- 


bock, TX 7949 


ICELAND 25 different 502, Request 
MO 64138. United, Box 11645, Raytown, 


U.S. USED 100 different 
list with order, Send 13¢ stamp for 
rice list only, Williams, Box 12234, 

ichita, KS 67277. 


REE Canadian with 
S S Нака. ن"‎ 2295, 
тоо, МІ 


50 ARORNTNA — Different 10c. 
ا‎ Ы Gobestamps, Box 690, Saco, 


50е. Етее 


approvals. 
Kalama- 


50 DIFFERENT Old U.S. Revenue 
Stamps $1.00, Winchester Stamps, Box 
3592, Mansfield, ОН 4490 


Regardless Cat- 


PENNY ster, 416 «ози ы 
n . San 


alogue! Kloster, 4164—5 
Diego, CA 9210 


54 RADIO, TELEVISION 


STORM-ALERT measures atmospheric 
static to warn of severe weather. EPCO, 
Lutz Road, Glidden, WI 54527. 


36c TUBES, Radio & TV! Free Color 
Catalog. Cornell. 442118 University, San 
Diego, CA 921 


ҸЕ 


P Fire scanners, large stock 
заппег Pres antennas, Also CBs, 
атау та Radio, Box 19224, Denver, 


FREE Educational Electronics Cata- 
jr,  Edukits Workshop, Department 
71A, Hewlett, NY 11557. 


STEREO . TELEVISION Patented de- 
се plugs earphone jack-stereo ampli- 
er, modifies signal, $19.75, 1.25 
1ipping: STVPS, Box 53333, Atlanta, 
A 30355. Details: $1.00 (creditable). 


4A CB RADIO 


AMATEUR CE Radios, Scanners, Cata- 
ig 15с, Electronics, 9420 Trumbull, 
hicago 6064 6064 2. 


ROTECTION / 


unple installation 

its thru hump or ша ш of car, Van or 
иск. Strong, attractive hardened stainless 
ckable mount. Max. CB 3" h. x B- 1/4” w. 
10" d. Unit shipped prepaid. Send $27.50 


ESS, 2080 E. 54th St., No. B, Indianapo- 

ji, IM 46220. 

5 ELECTRONICS, 
STEREO, HI-FI 

ELECTRONIC Parts Closeout. New, 


sed, rebuilt, freight damaged, seconds, 
verruns, complete systems, speakers, 
ipes, stereos, phonographs, transistors, 
аш, circuit boards, ІС", 
ИН, ч тег 1,000,000, items for im- 
dte disposal to 90% off. Details 
1.00. Electronic Surplus Supply, 2950 
dios. nera я Suite 4C, Santa Ana, CA 


OWERS! 


Wersi Elect 
Dent. Al 
Lancaster, РА 1, 
Organs, pianos, strings, rhythms, amplifiers, 
ynthesirers Build your own custom instrument. 


Also factory assembled. 104-PAGE CATALOG $2 


KITS 


6 RECORDS, TAPES, etc. 


OLDIES—45 RPM Original hits. 
atalog 50c, C&S Record Sales, Box 
IT, _ Wampsville, NY 13163. 


OLD Radio Programs on cassette 
род, Catalogue $1.00. Radio, Box 
246В, St. Louis, MO 63117, 


RECORDS — TAPES! Discounts to 
3%: all labels; no purchase obligations; 
ewsletter; discount dividend  certifi- 
ites: 100% guarantees, Free details. 
iscount Music Club, 650 Main St., 
ері, 4-127 7, New Rochelle, NY 10801, 


7 MUSICAL 
INSTRUMENTS 


DULCIMERS- Kits and Finished, Cat- 
log 25c. APPLESEED JOHNS PST, 451 
de Holland Court, Lakewood. со 


WHOLESALE Musical 
Шал, 573 Route 17, 


$2. 


Instruments. 
Paramus, 


.PIANO tuning hammer plus four tun- 
к wedges $9.00. Laminated chord and 
‘ale chart $2.50, Improvising Blues and 
izz Guitar self study book $2.95, Cat- 
og 25с, David Diamond, 74 Spring 
ine, Levittown, NY 11758. Add 50c 
ir postage апа handling. 


PLAY Piano Better. Free Information. 
olfebarn. 11, , Point Pleasant, PA 18950. 


ETANG and Player Piano servicing 
е). books, Catalog $2.00 (ге- 
nda Vestal Press, Vestal, 8, 


ELECTRIFY Player Pianos, Pump 
rgans quickly, inexpensively with Lee 
lent Suction units, Write Lee Music, 


25A Venezia Ave., Venice, CA 90291. 
M.i, "77 FREE MUSICAL 
PINSIROMENT CATALOG 
AMERICA'S most complete source of 
ajor brand instruments and acces- 
ories at Low, Low prices. Write: P.M.I., 
2087 S P.O. Box 827, Union City, NJ 


Mandolin 
books, 

ano tuning kits, Catalog 25c. Guitar 

enter, Box 15444, Tulsa, OK 74112. 


INTERNATIONAL catalog valuable to 
Akers, repairers of stringed instru- 
ents, Imported parts, accessories, kits, 
oods, Fine German-made violins, violas, 
llos, basses and bows, Send 25c for 
italog and $1.25 credit certificate on 
rst order $10.00 or more. International 
iolin Company, Dept. PN, 4026 W. 
elvedere Ave., Baltimore, MD 21215. 


GU ITAR, Banj о, 


Violin, 
aking materials, 


accessories, 


UP То 60% Discount Name Brand 
Instruments. aera Н Freeport Music, 
114C Mahan St., W “Babylon. 9 NY 11704, 

LEARN . Banjo-5 Strin Bluegrass 
Easy. No Music, Free Dorm 5, Blaylock, 
25-A, Marietta, GA 30 


40 Models! Famous Makes! 


sh ACCORDIONS 


g SAVE! Direct from Importer. 
ЕЗ Models for students, teach- 
ers, professionals, Standard 
or Electronic. Terms. Trades 
welcome. Home Trial. Hohner 
' Button models too. FREE 
catalog and importer prices. 
ACCORDION CORPORATION 
Belmont Avenue, Chicago, 111. 60641 


58 SONG WRITERS 


EXCITING Offer! Send poems, songs. 
Crown Music, 127T0-PX Broadway, New 
York 10001. 


SONGWRITERS - Our recording art- 
ists need Lyrics, Poems for musical 
setting, recording. $1,000.00 Grand 
Prize. Monthly Awards. Grand Record- 
ing, 1354 (PS) Hancock, Quincy, MA 
02169. Talent Co, 


LYRICS — Poems Wanted For Music- 
al Setting, Recording, Promotion Avail- 


Sede (Бі Е 


able on Selected Songs. Fabulous 
$1,000.00 Offer. Monthly Awards. Tal- 
(PS) Longwood, Quincy, МА 


ent, 17 
02169 


* ow 


POEMS set to music. Nashville Music 
Productions, Box 40001-PS, Nashville, 
TN 37204. 


RECORDING artists desperately seek- 


ing new material! АП styles songs, 
oems from public! Free evaluation! 
ational Music Exchange, Box 506-PS5, 
Newton, MA 02158. 


SONGPOEMS, SONGS Needed, Imme- 
diate Replies, Betty's usic Makers, 
102 Куч ыны Drive, АВР, Pittsburgh, 


60 BUSINESS 


OPPORTUNITIES 


PARENT MANUFACTURER 
МАМ to assemble product at home and 
suppr our national sales crews, full or 
part time, Should desire independence 
and a business of your own. Five-figure 
income potential. 8.Е.Н.С. Manufac- 
turers, 9701 Wilshire Boulevard, Bever- 
ly Hills, CA 90212. 


$95.00 DAILY possible manufacturing 
concrete fence posts, at home, Prac- 
tically no investment, Send Stamp, 
American, Excelsior Springs, MO 64024. 


RAISE Earthworms for Us. Baker 
ЕНЕГЕ БӨ, Box 173, Sparta, OH 


REPAIR HYDRAULIC jJACKS—Free 
Details — Hydraulic Parts Su uppiy, Tu ері 
5, Box 4157, Brownsville, Т 52 


ЕНЕЕ Mailorder Dropship EM 
Magazine! Mailer’s wora, Бох 1355-P, 
Sioux Falls, SD 571 


NEW Luxury Car Without Cost! Free 
T rp Codex-B, Box 6073, Toledo, OH 


FREE REPORT: Big Money In Mail. 
Transworld- 11K, Box 6226, Toledo, OH 


YOUR Name Placed with 1000 Job- 
bers. Importers, Mailers. $1.00 our Mail- 
LII for Year. Dixiemailers, King, NC 


PIANO Tuning Learned Quickly at 
Home! Musical Knowledge Unnecessary. 
Free Information. Empire School, Box 
450327, Miami 33145, 


| MADE $40,000.00 Year by Mail- 
order! Helped others make money! Free 
Foor! Torrey, Box 318FF, Ypsilanti, MI 


FREE Literature — Make Big Mon- 
ey Raising Fishworms and Crickets: 
Carter Farm, Plains, GA 31780, 


PIANO Tuning quickly learned with 
home study course. Diploma granted. 
American Tuning School, 17050 Telfer 
Drive, Morgan Hill, CA 95037. 


PLASTERCRAFT —— Profitable Home 
Business, Over 1,000 molds available. 
Details: Lynnette, 6251R Mentor Park, 
Mentor, OH 440860. 


$300 . $700 MONTHLY. Raise Rab- 
bits, ж Animals x us, We 


WAVE буп Business, World's Larg- 
est wholesalers. American. оге. Rock 
bottom prices, Self or resale ee de- 
tails. International Buyers, Box 16386- 
PS2, Portland, OR 97233. 


VENDING Machine. No selling, Routes 
earn amazing profits. Big Catalogue Free. 
Parkway Corporation, 1930PSB бгееп- 
spring Drive, Timonium, Maryland 


+ 


BECOME Our Mail Order Distributor 
with $150 investment. Free Brochure, 
Аш сано. Box D-50, Emerson, NJ 


0 цм 


NEEDS | 


SELL Books by Май, 
information! Мае, 
New York 10011 


“HOW To Live Rent Free" 30 Page 
Booklet. Clearly Written. $2.00, Palm 
Бат ia Box 370034-5, Miami, FL 


Request free 
Box 363-TH, 


MAILORDER . Nationally known mil- | 


lionaire will teach you personally. Write 
for informative book, gift catalog and 
complete details. Everything free! No 
obligation, Mall Order Associates, Dept. 
761, Montvale, NJ 07645, 


SELL Old Tires $123.95, Batteries 
$9.95. Details $1.00, refundable, Hol- 
land, Box 2904, Naples, FL 33939. 


SELL Beautiful Log Homes, Hand 
eled Cedar Log Homes from 33,900. 
rochure $3.50, Dealership Information 
Package $5.00. Wilderness Log Homes, 


Route 2-РБ11, Plymouth, WI 53073, 


IMPORT-Export opportunity, Profit- 
able worldwide mailorder business from 
home, without capital or travel abroad. 
We ship plan for no risk examination. 
Experience unnecessary, Free report, 
Mellinger, Dept, E269C, Woodland Hills, 
СА 91367, 


БЕ Your own boss! 1001 fast, easy 
ways to make money! Free! Rush name, 
address, zip. Money Making 11071-E 


Ventura Blvd., Studio City, CA 91604, 


MONEY Makes Millionaires, Mail- 
order Makes Money. Free Report Tells 
All. Bocar Company, Dept. 102, Box 
13175, Sarasota, FL 335 8. 


PREPARE Tax Returns—Housewife 


Jo Ann Netzle last sea- 
son. Train at 
tional Tax School, 


10952. 


, UNUSUAL business opportunity!! Make 

simple, unique gifts, novelties, decora- 
tions from inexpensive wood, scraps. 
Outstanding profits! Everything ех- 
plained! Free details. Williams, 31D 
Phillips, Glen Cove, NY 11542. 


TRAIN Dogs for Fun and Profit, De- 
tails Free, Asbridge, Box 127-D, Martin 
City, MT 59926. 


made $5,500 


Monsey, INH, NY 


MAKE $92.00 From Square Foot 


Revealing 
Woodwins, 


Plywood (Huge Demand). 
Proof 25c (Refundable). 
Bridgewater, MA 0 2324. 


DISTRIBUTORS Needed, New Product, 


Fantastic Profits. Details Fr 


ee, Distrib- 
utors, Box 1678-PS12, Florence, SC 
29503, 


EARN EXTRA MONEY in spare time - 


ree details: 
Orangeville, 


selling information by mail - 
Rucus, 46-A12 Cardwell. 
Ontario LIW 2V6. 


$10.00 DAILY. 
Copyrighted report. $1.50, 
546D Buchanan Street, 
16365, 


$50,000 YEARLY Possible! Become 
Financial Broker! Earn $10,000 Com- 
missions! Free Details! Quaestor, Box 
1410-PSL, Costa Mesa, CA 92626. 


HANDYMAN? Earn $2.000 Monthly, 
My Booklet Shows You How, $3.00. 
33134. Box 546309, Surfside, FL 


MAKE durable building plastic easily. 
Waterproof, Fireproof. Economical. Bays 
Laboratory, Cedaredge, СО 81413, 


LITTLE Known Business Making 
People Wealthy. Details $3.00. 
gr. P.O.B. 139-А, Ты» ма Ay 


SELL Books! Complete Mailorder Plan, 
VIKARI'S, Box 1312Р5, Salt Lake City, 
UT 84110. 


MAILORDER Dealers Wanted. Earn 
Outstanding Profits using Tested Promo- 


Begin Immediately! 
Mark -David, 
Warren, PA 


tions! Executive Туре Business, Rut- 
ward-KH, Georgetown, CT 06829, Е 
U.S, POSTAGE Stamp Vending Ма- 


chines. Recession Proof Business. Free 
Brochure. Gross Vending, 4820 Avent 
Drive, Jacksonville FL 32210. 


MONEYMAKER'S BLUEPRINTS 111 
. гоуе е Businessmen's 
Wealth 


i | Poritülio: 1 , New 'America + 9, 
University, MS 386 

BE а Book Broker. Part-time, full- 
time, 50% plus bonuses, Bonded 


Books, 1117 Poplar, East Nicolaus, CA 
85622. 


ABANDONED INDUSTRIAL SILVER 

FOUND everywhere, Take it! Free in- 
formation: Silverman 12, Box 548, 
Woodville, TX T5979. 


VINYL'S Where the Money Is! In- 
visibly Repair, Refinish. Recolor furni- 
ture, luggage, car tops. Quick, Easy. Two 
small $20 jobs a day earn you $1,000 
a month. Homes, Cars, Offices, Restau- 
rants, unlimited customers. Start earning 
after a day's practice, Sensational de- 
tails, Free, VIP, 2036 Montrose, Chi- 
cago, 60618. 


PHOTOSTAMP Agents Wanted! Make 
Big Money from Home Mailorder. Free 
Samples & Information: Postermatic-Cs8, 
East Providence, RI 02914, 


MAIL Baby Catalogs to New Mothers 
for Big P Details 25c, Volz-PS, 
Ypsilanti, MI 48197, 


ome. УА approved. Na- | 


| SWAN 


SELL SEMSATIONAL. LOW-COST 
BURGLAR ALARM, Lightning Seller, Ex- 
ceptional Margin, Samples for Trial. 
Northwest Electric, Ave, 689, Mitchell, 
SD 57301. 


MANUFACTURE vour own Mail Order 
Items, Many manufacturing propositions 
presently available without investment. 
Write: Marks, 92-A12 Brighton 11th, 
Brooklyn, NY 11235, 


ADVERTISING Eusiness—You own it! 
$400 first week or money back. Write: 
Action Ad Clock, Room AC-3-GP, 1512 
Jarvis, Chicago, IL 60626. 


FREE Jewelry Sales Kit, Make 233 є 
10463. Craftco, 1634 Bogart, Bronx, NY 


BORROW $25,000 Interodt: free!! . ,. , 
indefinitely! Anyone! Free Report: Execu- 
tive-PS12, Box 368, Buford, GA 30518. 


MAILORDER Book Publisher wants 
dealers. Dropship proposition free. Neil 
H. Tasker, Shamokin, PA 17872, 


_ $15,000 YEARLYI Unique, new mail- 
ing робат. Guaranteed! Send Stamp. 
CUNNINGHAM'S, Box 173PS, Palm Har- 
bor, FL 33563, 


TAKE catalog Orders. We dropship 
1001 Best selling specialty products. 
Lowest below wholesale prices. Im- 
mediate delivery, Spectacular home 
business opportunity. Free Book, SMC, 
6061 De Soto Ave., Dept. 28-60, Wood- 
land Hills, CA 91365, 


YOU CAN EARN 


FREE 


Send for this free intormation on how you can 
start a business of your own, and earn $50.00 
per hour net profit, refinishing bathtubs and 
other porcelain surfaces. Lucrative hotel/ 
motel business available—no high office or shop 


$50.00PER HOUR 


expenses. This is not a franchise—there are 


no franchise or territory fees. You сап be in 
business for yourself in a matter of белі йы: 
now to: PORCEGLAZE, INC. 

P.O. Box 3034, Seminole, FL E 


| FIBERGLASS REPAIR 


Demand tor 7 а 

а mgn ptit 

Ші oF рап ! 

facturers he T ҤЕ TERS 

DEPT. S, BOX 475 
55369 


FIBERGLASS, 
OSSEO MN 


TOO VALUABLE to be free! THE SMART WAY 
TO ЕКЕ YOUR OWN BUSINESS tells 

to gain everything YOU need for a 
a of business requiring $50,000 to 
$350,000 capital, even if you are in debt. Do 
not put it off again - order THE SMART WAY 
today! $5.00 cash or check, 

SOUTHERN CONSULTING, 
Box 5043, Statesville, NC, 28677. 


GOLD STAMPING 


Free information brochure shows you how you can 
make BIG MONEY immediately! Gold leaf foil costs less 
than 1/5 of 16 per inch. You charge as much as $1.00 
per stamping. That's 50,00096 markup. You can't lose! | 

This is a truly great opportunity Tor a full time of 
spare time business. No experience necessary. Make 
money immediately. You can't pass this offer up. You 
өне it to yourself. Send name & address 10: 

Box 7295, Dept. P512, North Bergen, WJ. 07047 


STICKER 


BUMPER 
мне DEVICE 


PRINTING 


Simple, Cheap, Portable. Any Message in 
Minutes. Send for FREE DETAILS. 
BUMPER MAGIC 
Р.0. Box 22791 (LL) 
Tampa, Fla. 33622 


HOW TO GET RICH WITH | 
LITTLE KNOWN ENTERPRISES 
THAT RAKE IN THE MONEY! 


I have made Millions with little 
known enterprises that have made 
me wealthy. Let me send you my 
FREE BOOK — '2100 Unique Ways 
To Make Money.' Write: Success-B. 
Box 40614 Detroit. Mich 48240 


FREE BOOK 


SMALL EQUIPMENT 


RENTAL CENTERS 


One of the fastest-growing businesses 
in America. 
е Мо Franchise or Royalty Fee 
e Complete Training Program 
г Buy-Back Agreement 
e Immediate Income 
е Minimum Cash Requirement-$13,000 
NATION-WIDE 


GENERAL RENTAL CENTERS, INC. 
124 East Third St., Suite #200 
Dayton, Ohlo 45402 

513) 222-5088 


MONEYMAKING 
OPPORTUNITIES 


CHIMNEY SWEEPS—The Lost Art 
Has Returned. Make $500 - %1,000 
weekly. Send $9. 45 for manual. Infor- 
mation $1.00. Sherman Rennels, 4615 
accum Pike, North Little Rock, AR 

11 


LAS VEGAS Bound? Serious about 
winning? Write: Professional Systems, 
Box 48798-81, Los Angeles, CA 90048. 


FINANCIAL Independence! Riches, 
Wealth, Freedom! Mailorder MILLION. 
AIRE reveals how: Write Goldmen, Dept 
3P12, Box 1711, Champaign, IL 61820. 


SELL SENSATIONAL LOW-COST 
BURGLAR ALARM. Exceptional Margin. 
Samples for Trial. Northwest Electric, 
Ave. 701, Mitchell, SD 57301. 


WATCH REPAIRING. For Cásh In- 
come or Hobby. Free Sample Home 
Study Lesson. Chicago School of Watch- 

making, WZA, Fox River Grove, IL 


61 


FREE Learn dozens of easy ways to 
make money full or part time. Write 
for Free 5-Month subscription, Sales- 
man's Opportunity Magazine, Dept. 895, 
1460 Hancock Center, Chicago 60611. 


$$$ FOR Baby Photos, Details 81,00. 
Балы oor Box 4159, Tucson, AZ 


DISCOVER EASY HOME INCOMES! 

LEARN Mailorder and Others. Write 
for Free Details. B & P Agency, Box E-1, 
Windsor, CO 805 550. 


%1,000 MONTHLY. 1,000 Ways, 
$2.00. Homecraft, 2350 W-47-A, Den- 
ver, СО 80211. 


NEED EXTRA INCOME? Sell Famous 
Knapp Cushion Comfort Shoes. Pa 
time, Full-time. Over $8 Million in com- 
missions last year. No investment, Free 
Selling Kit. Write I, Margolis, 611 Кпарр 
Centre, Brockton, MA 02 401, 


INSTANT Money! Plastics are the 
wave of the future, Big profits now! At 
home! Spare time! aterials costing 
22c bring back $3.20 profits immedi- 
ately! Free information. Rush name on 
ТӨТЕ to: Warner, Room 3-GP, 

1512 Jarvis, Chicago, IL 6062 


SPARETIME 555. Май book catalogs 
to buyers. Bookshelf, Box 2765, Chal- 
font, PA 18914. 


$200. оо DAY possible. Must know 
electronics. Preliminaries. $3.10, Box 
809, Boynton Beach, FL 33435. 


GET RICHI! Secret law erases debts. 
Free report exposes  millionaire'$$ 
жиеш, апара, #512, 453 W256, 
NYC 10471 


LEARN CHIMNEY Sweeping, 
Installation. Unlimited 
Free information, A.C.I., 
ter, MN 55926. 


LEARN The secrets of repairin 
batteries “Fabulous Profits" at home. 
Apex Engineering, 3100 Ramona, Atas- 
eadero, СА 93422. 


Repair, 
opportunities. 
P.O. 15, Dex- 


CAPITALIZE on the CB boom! Co 
righted workin, manual, $5.00. R 15, 
Box 702, Meridian, ID 83642, 


LEARN typewriter repair. Send $1.00 


for 'Mini-Course' and “Earnings With 
Hands'' cket. Typewriters, B-12, Tar- 
entum, PA 15048. 


BE A CHIMNEY SWEEP 


Great Energy Crisis 
opportunity as wood 
burning increases. 


Be self-sufficient now. 


Free Booklet. 


August West Systems 
Box 6635, Westport, CT 06880 


176 | POPULAR SCIENCE 


| Regardless of experience, 


junk | 


100 TOP value шокша! Box formu- 
las. Free detai Es Butoku Box 16273, 
At tlanta, GA 30 


АРЕ ROADS ТО WEALTH 
Pages, Hardcover $3.95. Earl's 
Enterprises, 2517PS Center, Cedar Falls, 


EARN A STEADY INCOME 
SHARPEN 


CIRCULAR SAWS 


Professional circular 
saw sharpenersharp- 
ens saws 5" to 60", 
rip, cross-cut, com- 
bination, dado. Easy 
to operate—accurate 
—fast—safe. Bevels 
joints, gums. 


45°, 
You can profit from this 
machine. 
Thousands of Circular 
saws need sharpening’ 
every month. 


Write for details 
BURR MANUFACTURING СО. 
8931 VENICE BLVD. 
LOS ANGELES, CALIF. 90034 


62 EMPLOYMENT 
INFORMATION 
OVERSEAS Employment... $10,000 
- $50,000 +. Free Information! Em- 


ployment International, Box 29217-FL, 


Indianapolis, ІМ 46229, 


WORK Overseas. Australia, Africa, 
South America, Europe, etc. Construc- 
tion, Sales, Engineers, Clerical, etc. 

8,000 to $50,000 +, Expenses paid. 
or employment information write 


Overseas орен yment, Box 1011Е, 
Boston, MA 0 
AUSTRALIA — New Zealand Want 


50,000 Jobs! 
formation booklet $2.00, Austco. Box 
8489F, Long Beach, CA 90808, 


WORLDWIDE Job реті sl 
Countries, All Occupations, 
Transportation. (renes pre B a Бе ie 
Latest ا‎ $2.00. D orb ue 
ternational Ai Box 90802-F 
Angeles, CA 9 008 

EMPLOYMENTI U.S.! Foreign! Skilled, 
Unskilled, Equal Op rtunity, All Fields. 
Directory, Application, esume Іп- 
structions $3.00. National Information, 


Department 411, 422 Washington Build- 


ing, Washington, DC 20005. 


63 SPECIAL SERVICES 


INFORMATION On Anything. Ferguson 
Research Specialists, 60-15 Woodside 
Avenue, Woodside, NY 11377. 


COLLEGIATE Research Papers. Thou- 
sands on file, academic subjects, 
Send $1.00 for mail order catalog. Box 
22918 d Los Angeles, СА 90025, (213) 


67 SALE SPERSONS— 
DISTRIBUTORS WANTED 


AM OHIO OIL CO. offers PLENTY OF 
MONEY plus cash bonuses, fringe bene- 
fits to mature individual in your area. 
write Т.В, 
Read, Pres., American Lubricants Co., 
Box 696, Dayton, OH 45401. 


TOLL Free Digest! Has taken the 
nation by storm! Money saving directory 
of numbers you can call free! Nationwide! 
In-Watts Numbers! $2.98 money order! 
The book pays for itself the first time 
you use it! Green's, Box 328, Fl 
Cities, FL 32636, Phones: (904) 
0469 ‘and (904) 726-7804, Thank You! 


BIG monthly income. Do you wish to 


| use or sell a plant food that is field 


roven, shows the greatest results at 

owest cost? Something different in sales 
and use. Get free facts, Campbell's Gro- 
Green (Est. 1928), 664 Dewey, Ro- 
chelle, IL 61068, 


BIGGEST earnings ever! 
Hertel fully referenced Bible! Proved 
Plan. Startling 3-dimension cover. 
Easy credit plan. No investment. Dem- 
onstrator furnished, Write: Interna- 
tional Book, Dept. P, Box 118, Wichi- 
ta. KS 67201, 


Famous 


BECOME a successful Manufacturers 
Representative, Manufacturers Agents 
Newsletter tells you which firms are 
looking for representatives, the firm's 
roduct line and territories available. 
or information write: Manufacturers’ 
Agents Newsletter, Dept. 151A, 23573 
Prospect Ave., Farmington, MI 48024, 


EARN 2100.000 daily selling Solar- 
gem Rings, jewelry. Free catalog, Anka- 


| PS, 95 Washin ton, West 
| SLE Е Warwick, RI 


Transportation! In- | 


70 AUTHOR'S SERVICE 


PUBLISH Your book! sole our suc- 
cessful authors, АП subjects invited. 
Send for free appraisal and detailed 
booklet. Carlton Press Ene ші 84 
Fifth Avenue, New York 1 


71 ARTS & CRAFTS 


GLASS BLOWING KITS. Make Glass 
Miniatures, Details and Illustrated IN- 
TRODUCTION GLASS ARTISTRY Book, 
$2.00. Willis Glass, Box 3460-F, Ana- 
heim, CA 92803. 


71A REPRODUCTION 
MOLDS 


900 FIBERGLASS Molds. Ornamental 
Concrete Catalog $2.00. Plycrete Mold 
Co., Elk Rapids, MI 49629. 


72 EDUCATION & 
INSTRUCTION 


DEGREES, Thesis Method. Erochure, 
81. North, Box 3388, Tulsa, ОК 74101. 


ENJOY Playing Piano, Organ ог 
Guitar!! It's simple, eas the pro- 
fessional way. Free de ails, write: 
Professional Music, Box 86A, Brookfield, 


CT 06804 


BRITISH DEGREES. Diplomas, 
torates, Obtain yours now from Lon- 
don, England. Commerce, Philosophy, 
Sciences, Divinity, Medicine, Over 40 
subjects. Free prospectus (Airmail $1.00 
Refundable), College Registrar, Dept. 
1013 BCM-Collegiate, London WC1V 
6XX, England, 


LEARN Auctioneering. Free Catalog. 
Reisch World Wide College of змене 
eering, Іпс., Mason City 3, IA 50401 


HIGH School at home, no classes. 
Diploma awarded. Information free, cali 
toll free 1-800-621-8318 or write Amer- 
ican School, Dept. BA 1207, 850 E. 
58th St., Chicago, IL 60637, 


COLLEGE DEGREES BY 
Bachelors, Masters, Ph.Ds, 
way, at low cost, without attending 
any classes at all! Free revealing de- 
scree ae: Box 389-P512, Tustin, 


MAIL. Get 
the easy 


tails. 
CA 9 


WATCH REPAIRING, Complete Home 
Training. Diploma Awarded. Free Sample 
Lesson, Chicago School of Watchmak- 
ing, WZ. Fox River Grove, IL 60021. 


ELECTRONICS CAREER TRAINING. By 
Mail. С.І. Bill, FCC License, Color TV 
Broadcasting, Engineering, Free School 
Catalog. School rep will try to call, Write 
CIE — Cleveland Institute of Electronics, 
Dept. WPS-29, 1776 East 17th Street, 
Cleveland, OH 44114. 


USED Courses! Books! List  25c. 
"utra 124 Marlborough, Salem MA 


EARM Extension Degrees in Homo- 
eopathy, Radionics, Botanic Medicine, 
Naturopathy, Philosophy, Psychology. 
etc, School Founded 1961. Prospectus 
$1.00,  Airmailed. Secretary PA/PS, 
Brantridge Forest School, gighfeld. 
Danehill. Sussex, England RH17 ТЕХ. 


LEARN Dowsing, Radionics, Radi- 
esthesia and E.S.P. Subjects. Free Il- 
lustrated Catalog Courses And Equip- 
ment, (Airmailed $2.00.) Established 30 
Years, Bruce Copen, Hi; hfleld, Danehill, 
Sussex, England RH17 TEX, 


t EE Lifetime Ordination. Become 
pig Se Missionary Evangelist, Bish- 
ох T44-PS, McKeesport, РА 15134. 


LEARN Sewing Machine Repairing. 
Men, Women, Lucrative profits. Gresslin 
Correspondence School, Box 927, Spen- 
cer, IA 51301, 


ELECTRONICS DEGREE ! by corre- 
spondence, Free Brochure, Grantham, 
2006 Stoner, Los Angeles, CA 90025. 


WELDING TRAINING, Basic and Ad- 


vanced for Major Processes — Arc 
(Stick), MIG, TIG, Gas, Pipe all pro- 
cesses. A non-profit school, Accredited 


member NATTS, Approved Ohio 70-12- 
0064 HT. Write for school bulletin and 
course schedule, HOBART SCHOOL OF 
WELDING TECHNOLOGY, Box 77, Troy, 
OH 45313. 


UNITED States University "x artea 
merit degrees. Catalog: $3. 4552-PM, 
Washington, DC 20017. 


UNLOCK Your future, Become pro- 
fessional Locksmith by spare time home 
study, $13 in an hour possible, All tools 
equipment included, Facts Free. Sen 
name,  Locksmithing Institute (home 
"uer: Dept. 1311-127, Little Falls, NJ 


COLLEGE Degree? Why not? Ph.D., 
Bachelor. Independent study, Elysion 
College, Box 909, San Ysidro, СА 92173, 


INSTANT MEMORY 


The new way to remember 


INSTANT MEMORY is the fastest, 
surest, most enjoyable method ever 
devised to acquire a perfect memory 
without even trying. 

No memorization, no word association. 

Release your photographic memory. 
Nothing is forgotten! Learn "how" you 
remember, "why" you forget. Discover а 
natural ability of your mind to instantly 
recall everything you see, read, hear. 


Send for free details. 


, ® Institute of 
Advanced Thinking 


B45 Via de la Paz, Dept. PSG 
A Pacific Palisades, СА 90272 


73 CARTOONING, 


SIGN PAINTING 


MODERN Cartooning taught by ma 
Write for free brochure, Cartooneram 
Box 263-67, Branford, CT 06405. 


35 LESSON cartoon course, $3.0! 
Tooners, Box 30367, Lincoln, NE 6850 


HOW To Make Money in Commerci 
Art. Information Free. Box 1204 
Youngstown, OH 44501, 


CARTOON for money ! ! ! Free Boo] 
Success, Box 885В, Dearborn, MI 4812 


SIGN Painting Easy  Learni 
Method. Free Catalogue. Kaufmar 
Supply, Centertown, MO 65023. 

76 DETECTIVES 


DETECTIVE Profession, easy hom 
study: free tie-tack or аре ріп, certif 
cate, future. Professional Investigato 
Ба GIGN, Dept. CB, Los Angeles, © 


EXCITING oto Easy Hom 
study Course: Diploma, Universal D 
tectives, Box аво! E, Universal Cit 
CA 91608. 


NEW! Big Brother, 240 pages ... Tai 
ing, electronic surveillance, surrept 
tious entry, detective techniques, wea] 
ons and counter-measures . . 
Beattie: from Quimtronix, Box 548-p 

eattle, WA 98111, 


FINGERPRINTING — exciting scie" 
tific career, Home study course teach 
everything, Certificate on completio 
Many openings; repare aes Pri 
fessional Pinvesti ators, Dept. ЕР, ВО 
41345, Los Angeles, CA 90041, 


77 LOANS BY MAIL 


FREE Details on how to borrow $30 
$3000 ii od by mail. Write Post 
Finance, Пер "am 2, 6018 Мар 
Omaha, NE 68104 


78 WINEMAKING 


| WINE / Brewmaker illustrated catald 
free. Winemaker, 6527 Tidewater, No 
folk, УА 23509. 


TEN tried and true drink recip 
using MOONSHINE. Send $1.00, Ear 
Products, Р.О. Box 8227-PS, Pittsburg 
PA 15217. 


BEERMAKERS Winemakers . . . fr 
catalog, recipes, Finest ingredien 
equipment, service, S.P.I.. Box T7T84- 
Chapel Hill, NC 27514. 


WINEMAKERS  BEERMAKERS Е 
TRAORDINAR'Y INFORMATIVE СА1 
ALOG FREE. 350 Equipment, слап 
items. Danemberger's, Box 276-8, Ме 
Berlin, IL 62670. 


“WINEMAKERS -- Beermakers. 
Catalog. Equipment Supplies: Cont 
ДАИЫМ. Box 68016-PS, Indianapolis, 1 


WINEMAKERS: Free Illustrated са! 
alog of yeasts, equipment. Semplex, E 


Box 12376H. Minneapolis, MN 554 2 


BEER WINEMAKERS, FREE Catal 
Wine Hobby, Р.О, Box 1866, Allentow 
PA 18105. 


WINEMAKERS — BEERMAKERS 
Free Catalog. Fast Service, Large Sele 
tion, Kraus, Box 7850-N, Independe 
МО 64053. 


FREE ENCYCLOPEDIA | WINEMAKIN 
‚ BEERMAKING, supplies, equipme 
еен. Vynox Industries, 


98. Rochester, NY 14615. | 


79 BUY IT WHOLESALE | 


TOYS, Hobbies Wholesale. Send SAS 
for listings. Big Bash, D-Tioga, Phil 
delphia, РА 19134, 


DRAFTING Equipment, Template 
Lettering Sets, Catalog 30c, Ardeslip 
Box 122-S, Mount Holly, NJ 08060. . 


FANTASTIC free "redes Umm жалады т” 
for profit. Department eventy, 
Greene Street, Baltimore, M 


CATALOGUE, 
small eng ine 
a 4SUPPIY. 


FREE WHOLESALE 
Snowmobile, motorcycle, 
rts. flberglass supplies, Mig. 
ox 157-P, Dorchester WI 5. 


REPLACEMENT PARTS to fit most 
current es, models chain saws, aun- 
mowers, sm engines, First qu 
Substantial savin s. Free catalog. saree, 
shops give sales tax number for specia ial 
dea or information. Repair Parts, Box 
15129-K82, Sacramento, СА 95813. 


400,000 BARGAINS Below Wholesale! 
Many Free! Liquidations . . 


De | 
730-B, Holland, MI 49423, 
SUPERLITE! Long lasting Quartz 


Halogen bulbs have been used for years | 


in aircraft, are now available for interior 
of motor homes and travel trailers. Twice 
the lite, half the battery drain. They fit 
the same socket as conventional 12 volt 
For literature and information 
write: Ingram Enterprises, 4155 East 
Clay, Fresno, CA 93702 


83 RUBBER STAMPS & 
OFFICE SUPPLIES 


84 PRINTING 


MULTIGRAPHING, ETC. 


WHOLESALE Printing. Moneymaking 
details free. Printers, Box 1678-PSA12, 
Florence, SC 29503. 


SAVE 50%. 1-day service оп camera- 
ready printing. Printing Unlimited, 6031 
Ira н EE Dept. PS-1, Morton Grove, 


1000 GUMMED Address Labels $1.25, 
Canada $1.50. ыы Box 960, South 
Bend, IN 46624 


SAVE 45% Printing: 1, 000 = $1. 95: 
805.00. Free 28 $13.95: 2.000 Booklets 
Printing Catalo 
Aurora, Bedford, 


85 PRINTING & RUBBER 
STAMP OUTFITS 


RUBBER stamp outfits, supplies. Free 
catalog, Fast service. Jackson's Supply, 
Brownsville Rd., Mt. Vernon, IL 62864, 


BARGAINS; 1250 Offset Presses. 
Mimeographs, Office Machines, Dixie- 
graph, King, NC 27021. 


` SIMPLE-X RUBBER STAMP PRESS- 
ES. Hydraulic Operated. | 
Heated, Sizes Eo. B"x12", 10%х15”. 


or Catalog and Brochure, Custom Manu- 
аки, Box 211-PS, Springfield, MO 


PRINT. YOUR OWN — : 
Presses, Туре, Supplies Direct From Fac- 
tory. Send 25c for Catalog and Samples 
Od 61885 Company, DS, Meriden, CT 


COMPLETE rubber stamp outfits. 
be peng supplies, Same day shipment. 
Catal 2f Free, Star Stamp Supply, 732 
Chicago 60605. 


RUBBER Stamp Supplies: Starting 
Outfits, Catalog — $1.00, Deductible. 
Martin's, 1432 Major, Jefferson City, 
МО 65101. 


87 TOBACCO, PIPES, 
CIGARS 


MOST fabulous pipe you ever smoked. 
Free Brochure, А, Pipe Co., Box 581, 
Muskegon, MI 4944 


88 OLD GOLD, JEWELRY 
WANTED 


HIGHEST CASH for Gold. Jewelry, 
Gold Teeth, Rings, Diamonds, Watches, 
Silver, Platinum. Mail Articles Today. 
Free gift with Information. Chicago Gold 
& Precious Metals, 6 East Monroe, Dept. 
457, Chicago, 60603. 


WANTED — Gold, silver, platinum 
(any form), Highest Prices, Information 
free, Wilmot's, ROB South Glassell, 
Orange, СА 926 


Mrange, СА 92688. . | LL 

HIGHEST CASH IMMEDIATELY FOR 
Old Gold, Silver, Platinum, Jewelry, Gold 
Teeth, Watches, Diamonds, Spectacles. 
Free Information. Rose Industries, 29-Y 
East Madison, Chicago, IL 60602. Estab- 
lished 1934, 


89 WATCHES, CLOCKS— 
SALES & SERVICE 


= — "itti ااا ای ا‎ 
WATCH and Clock Repairing Books, 


Tools, Materials, Free Catalogs. North 
American, Box 77-EM. Fox River Grove, 


WATCH, Clock, Jewelry Tools and 
Parts. Catalog 5 1 400. ЕШЬ Compan 
ре t 4 5, Drawer 8-А, Milwaukee, Wi 


| P.O. Box 862, McAllen, 


NEW, UNIQUE BIO-RHYTHM CLOCK 

SET birth date, continuously shows 
3 (еу ев, hi-lo, critical. 110 V. A.C., hi- 
qu ity. Desk-size $29.95 + 81,90 han- 
ling. E&K Compeny. © 63 Airmount 
Avenue. Ramsey, NJ 07446. 


91 OF INTEREST TO ALL 


HUGE Profits By Offering Our Prod- 
ucts. No Investment ЕМЕН! Nor-Ank, 
TX 7 8501. 


Coffee: 206 a Pound! 
—Not Real Coffee But The "ay Best 
Substitutes And Extenders Known. 
Defeat The Coffee Cartel! Closely 
Guarded European, Wartime, Апа 
Family Blends So Good You Can 
Hardly Tell The Difference! 12 Tested 
Recipes Usin Readily Available 
Store Items—$3.00 ORDER TODAY. 
MACK PRODUCTS 
Dept. PS, Lakeside, OR 97449 


92 MODELS—SHIPS, 
CARS, PLANES, ROCKETS 


RADIO CONTROL Airplanes, Boats, 
Helicopters. Big Discount Catalog $3.00, 


Modelers Supply, Бох 7185, Mont- 
вотегу, AL 36107, 

SHIP Model Kits, fittings, lans, 
books, tools, engines, motors, 1977 il- 
lustrated catalog $1.00 — “refundable 
with first order." James Bliss & Com- 
pany, Dept, PS, Route 128, Dedham, 
MA 02026 
94 FOR INVENTORS 


LEARN how to offer your invention 
Free booklet Out- 


Kessler Sales Corporation, C- 
712-FI, Fremont, ОН 43420. 


SHOULD YOU PATENT YOUR IN- 
VENTION? For Free U.S. Government 
prepared information on seeking quali- 
fied advice on invention protection and 
development, and the names of REGIS- 
TERED patent attorneys and agents in 
your locality, write: COMMISSIONER of 
Patents and Trademarks. Box 8C, Wash- 
ington, D.C. 20231. Paid for by Ameri- 
can Patent Law Association, 


INVENTORS: Legally ТАБЫ unpat- 
ented ideas in the Patent Office and 
sell them yourself, for only $25 or less. 
For details write: Charles S, Prince, In- 
vention Consultant, 415-H West 57th, 
NYC 10019. 


PATENT APPLICATIONS BY REGIS- 
TERED PATENT ATTORNEY. FREE СОМ- 


SULTATIONS. P.O.B. 46053, HOLLY- 
ena CALIFORNIA 90046. (213) 


95 INVENTORS WANTED 


INVENTORS: Free information on 
offering your invention for sale. Kessler 
CAMS. Зра НОА, C-712-IW, Fremont, 


97 GOOD EATING 
“101” SALADS .. 

"Salads'', 

CA 9231 


. free details . . . 
(EAR 1641-PS, Big Bear Lake, 


98 WEARING APPAREL 


WORK GLOVES — 
Heavy Leather 
Palm Work Glove 
With Safety Cuff 
$1.65/Pair 


| ifs $1. 50 post & hand. Com- 

won plete glove catalog over 100 
; RÀ styles of gloves .25g 

Sara Glove Со. 16 Cherry Ave. | 

Dept. $ Waterbury CT 06704 


STYLE #)-350-5С 


F з 
> $12% Xess, MICRO-RADIO 
Mew integrated сғсый chp tow makes possible 
à high quakty ura таво АМ radio олу М 
X1M OELH T — Budtan Bar antenna and senptme 
tuner pul in &tabians wih amanng clanty. 
Uses 2 standard heanng ad batters (mel) 
Earphone (тісі! type Key chan pronded. 
Only $12.95 Plus $1 airmad postage А Һай 


 PHONE-SECRETARY 
in&xpenzwe "Phone Secretary аттанысы starts 
tapa ғыс when phone m дїр ӨЙ L Шора when 
hungunp Records M cemê atan А perfect nolmtaker. 
Easy connects any phone A recorder (Promed plugs 
lê із any recorders). For bus for security. 
Compact mme by incorporating С lope creat 
Oey $156.95 pus $1 55 ата postage & hd. 


Shday mangy back inmedate ерта 


send check a» 
2 SUZUKA +, Ies EER: 


KOHAMA, ТАРАМ. 


| Gold, 


100 WANTED TO BUY 


BUYING U.S, and Foreign Coins. 
Write: Mariani, 2010 Chestnut, Baldwin, 


I RAY 00 PER POUND 
FOR RAP CARBIDEI | 
INSERTS, Cutting Tools, Dies, Ma- 
chine Parts, etc. Larry Poley, (616) 


964-7022, 


QUICKSILVER, platinum, silver, gold! 
Ores analyzed. Mercury Terminal, Nor- 
wood, MA 02062, 


102 TREASURE FINDERS, 
METAL DETECTORS 


righted plans, 
letter needed. Orvan Co., 
more, Garden Grove, СА 92641. 


FIND coins, jewelry. gold nuggets 
with new patented detector. Astoundin 
et Unaffected by concentrated black 
sand, mineralized ground, 


Electronics, Dept. 1, 4729 М. 7th Ave- 
nue, Phoenix, AZ 85013, 


TREASURE Finder Locates Buried 
Silver, Coins, Treasures, 6 Power- 
ful Models, Instant Financin A RADIO: 
Write or call for free catalo 
(713)-682-2728 day or night. 
77018, Box 10839, Houston, TX 


RECOVER LOST COINS, JEWELRY, 


ELECTRONICS, Box 451-Y, 
15040. 


Garland, TX 


with Ullra-Sensitive DIRECTIONAL Locator 
SEND FOR 
FREE INFORMATIVE BROCHURE 


ud 


on? £s 
= RESEARCH PRODUCTS 


вох ТІНЕЙ TAMPA. FLORIDA 33611 
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RATTLESNAKES 


MISCELLANEOUS 


SCARE! Watch 


| friends faint when you show fake rat- 


tlers and fangs! Self powered! Unbeliev- 
able effects! $5. 00. L. Allred, 7825 Ave- 


nue V, Lubbock, TX 79423, 


PHOTO IDENTIFICATION CARDS. 


| Guaranteed!! SAMPLES 25c. Bascco, Box 
3461-PS12, Providence, 


НІ 02909. 


IDENTIFICATION CARD, catalog, send 
stamped, addressed envelope. МІРСОЅ, 
303 East Main, Barstow, СА 92311. 


FREE HBOOK. Prophet Elijah Com- 
ing Before Christ, Megiddo Mission, 
Dept. 58, 481 Thurston Road, Rochester, 
NY 14819. 


ORNAMENTAL Iron designs, Book of 
1600 beautiful practical designs for 
railings, columns, etc, Free literature, 
Cunningham, 3881 South 3200 West- 
IR Box 20005S, Salt Lake City UT 


BE ORGANIZED 

IF You save your copies of Popular 
Science here's a great way to көзе them 
from getting torn, dirty, etc. бетт, 
quality-constructed file boxes hold 
year's issues, Gold embossed Only $4. 95 
each, 3 for $14.00, 6 for $24.00 post- 
реа. Örder today from Jesse Jones Corp., 
О, Box 5120, Philadelphia. РА 19141, 


BOOKS on Antiques and their Prices, 
Free Circular! Perlod Books, Uniontown, 
PA 15401. 


BRANDING Iron, your choice of three 
letters 114, inches ta plus wooden 
display base and support, Send $30.00 

NC a 1309 Parker, Amarillo, TX 


МЕУУП TAKE STEREO SLIDES with 


| your regular camera!! Absolutely no ac- 


cessory. New easy method. You will en- 
jor viewing your own superb pairs of 

1 size stereo slides. Complete with 
illustrated booklet, 4 beautiful stereo 
slides and a plastic stereo viewer for 
only $9.95, m AMETS American Total 
Stereo, Dept. 318 Severn Avenue, 
Metairie, LA 70001 


PHOTO Identification Cards. Samples 
30c. Documents, Box 5684P, El Monte, 
CA 91731. 


MAKE Eahlua-type liqueur. 14 store 


cost. Easy, uick family тесі 
$3.00. ina, * Box 505, Topeka, 
88801, 


— шз | 
SẸ Locate from a LONG =< | 


WILL FORMS flip 
lications, 


Centerville, OH 45459, _ 
106 PERSONAL 


RELIEF FROM CONSTIPATION! Öld- 
Time Indian Herbs Tablets, made from 
roots, herbs, barks. Gentle, effective | 
regularity overnight. Guaranteed, 1 Box 
$1, 4 Boxes $3. Send check or money 
order, ESTES COMPANY — PS, i 
GA 31510. 


RECORD Telephone 
Ааа — Automatically, 


PS-12, Parkridge, IL 60068. 


UNIVERSITY DEGREES БҮ MAILI 
Bachelors, Masters, Ph.Ds. Free reveal- 
ing details. Counseling, Box 389-SP12, 
Tustin, CA 92880, 


HOW to "track" your finances! ''Fool- 
proof'' ersonal accounting үзеш. 

3.95. JOBI, 13543 Moorpark Street, 

herman Oaks, CA 91403. 


OFFICIAL, Restricted Law Enforce- 
ment Manual on Electronic Eavesdrop- 
ping Techniques and Equipment aup. 
pliers, Every Secret They ow! $8.95 
Postpaid. Aegis, P.O. Box 81616, San 
Diego, CA 92138, 


A COMING Whirlwind to sweep this 
КЕ... Free Information! Write: Наг- 
vest PS, Jefferson City, MO 65101. 


BE Ordained. Information, World 
Church League, Route 2, Goodlettsville, 
TN 37072. 


51. i36: 


Conversations 


INVESTIGATORS, Latest Electronic 
FL 33168. Clifton, Box 220-F, Miami, 


“RULE Others with Thought (Те- 
lepathy) Write: Clarion, Box 2109-A6, 
Chicago 60690. 


BECOME An Ordained Minister. Free 
ministerial credentials legalize your righ 


сы вав аша ‘Reverend,’ te: C 
ospel Ministry, 486- PS. Skyhill 
Court. hula Vista, СА 92010, 


SAVE 50% ON YOUR INCOME TAX. 
Strictly legal. Guaranteed. 

amp appreciated, Southwest, 
2058, Hereford, TX 79045. 


NEW Luxury Car Without Cost! Free 
гена. Codex-E, Box 6073, Toledo ОН 


et 


HOW TO COLLECT UP TO 
$83,501 WORTH OF GOVERNMENT 
BENEFITS OWED YOU 
$3.00. EARL'S Enterprises, 2517PS 


| Center, Cedar Falls, IA 50613 


ARTHRITIS? This diet ma 
Send $5.00 to AID Inc., 
Lane, Bowie, MD 20715. 


You must be satisfied 100%. На obligation. ‘Gel a 
deck of cards and try it, You'll be amazed 55550561 
DETAILS VIA АШМАК 
RAY, Box 281, Bristol, CT 06010 
ba жә mm шш шш mx шш Жын шш шш 
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107 HEARING AIDS 


HUGE SAVINGS. Eliminate dealer 
markup, Free Trial, Batteries wholesale, 
ieee Lloyds-PSC, Rockford, 


AMERICEAR Hearing Aids, Tremen- 
dous price breakthrough, Year guaran- 
tee. Free trial, 14115 Santa Rosa Ave- 
nue, Santa Barbara, CA 93109. 


FREE HEARING AID CATALOG == 
Save 1/2 — mail! Write “MONEY. 
SAVERS," 9530Р5-12 Langdon, Sep- 


ulveda, ČA 91343. 


HEARING AIDS 


PRICE CATALOG 


SUPER SAVINGS! 
All types. 
to HALF! 


FREE! 


Finest. 
Buy DIRECT & save ұр 
Мо: salesmen. Sold by 


Newest, 


Catalog. Write: MONEYSAVERS, 


Dept. PS-12D, 9530 Langdon Ave., 
Sepulveda, Cal. 91343 


М 
| 
Ш AIR MAIL on HOME TRIAL. FRE 
1 
| 


AHEARING AIDS 


ALL TYPES BY MAIL 
FREE HOME TRIALS 
HUGE SAVINGS, TRY 
BEFORE YOU BUYI 
WRITE TODAY 


RHODES- Brookport, 111. 62910 


DECEMBER 1977 | unn 


M 9 i LIQUIDAI ЕС Wall Street Journal 
| we | ай. | | Reported in June 17, 1977 issue 

0 | | | i | | m Waukegan, Ill. — The Outboard Marine 

IPS | H 1 "' "Jm Corp. (manufacturer of Johnson and 

T OMMER CI AL 1 0 G GIN G Evinrude motors) will discontinue 


making Pioneer chain saws this fall 


and close down its chain saw plant 
in Ontario, Canada. 
POWERFUL 6.28 CU. IN. (103 C.C.) 
WITH 24" or 20" 


PUBLIC NOTICE! 
One-piece forged ws, = 
ad аза > EN ы C U T Tl N G B A R 


For release October 27 , 1977 
Minneapolis, Minn. — С.О.М.В. Со. 
Liquidators has been authorized to 
dispose of their entire inventory of 
Pioneer’s top-of-the-line Model 650 
commercial logging chain saws to the 
public at FAR BELOW DEALERS’ 
WHOLESALE COST. 


One-piece А 

magnesium Zips easily 

crankcase! through big, High capacity 
heavy logs! clutch! 

Weighs less 

than 21 

pounds! 


Spark arresting 
muffler! 


Fairbanks Morse Pawl 404 Pis 
drive, automatic rewind Itch 


Regular Retail 
5539.00 


LIQUIDATION PRICE NOW ONLY: 


With 20” 
Е ЕЕ cutting 
| b Баг. 
(Ааа $10 
| more for 
24" cut- 
ting bar.) 


F.O.B. your door. No tax. No shipping 
charge. Includes one extra FREE chain. 
QUANTITY DISCOUNT to municipali- 
ties, utilities, logging firms, govt. agencies. 


THE HUSKY, 
POWERFUL CHAIN 
APP SAW WITH THE BRUTE 
Anti fric zx FORCE YOU NEED TO TURN 
ooi "ын BIG TREES INTO FIREWOOD... FAST! 


A Husky, Commercial Logging Saw at the Low Price of Small, Backyard Models! 
Sure, you've seen plenty of sale prices... from $79 on up... on “sissy” little chain saws. 
And they're adequate for trimming twigs and branches off your backyard trees. But when 
you want to tackle the BIG trees in the forest for a winter supply of firewood, little “toys” 
can't take it. You need a chain saw with plenty of guts, plenty of cutting bar, and big, 
strong “teeth” to make short work of large trees. You need this Pioneer 650 Workhorse! 
This is the same great model used by commercial loggers for their daily living! They KNOW 
it takes a powerful PIONEER to rip through huge trees, day after day, without binding or 
burning out. This PIONEER's maximum 6000 r.p.m. with chain speed of 2800 ft./min. does 
any big job, faster and easier! 


Now you can get the same chain saw the "pros" use... at а HUGE SAVINGS! ОМС closed 
their PIONEER chain saw division. Now we must liquidate this entire inventory of Model 650 
chain saws at FAR BELOW DEALER'S WHOLESALE COST! It's a fantastic opportunity to 
buy a powerful, commercial logging saw at not much more than those little backyard models. 
But don't delay. Quantities are limited. Mail your order today! 


For Mastercharge or BankAmericard (VISA) only: | C.O.M.B. Co. Authorized Liquidators — 

Phone in your Order С emn m | 3258 Minnehaha Ave. S. / Minneapolis, Minn. 55406 

on our toll-free num- / М ГЕ 

ber: 800-328-5082 ШЕ ЫЕ ЕГ | BANKAMERICARD Please send. Pioneer Model 650 commercial logging chain saws. 


| е: THE ТЕРНЕТ CARD | " - 
and charge it. b x a) ÛJ With 20-inch cutting bar @ $166.00 each, with one extra FREE chain each 


Г] With 24-inch cutting bar @ $176.00 each, with one extra FREE chain each 


| 
| 
| 
| 
— 
| My check or money order is enclosed. There is no tax, по shipping charge, 
C.O.M.B.Co. Ж ЕУ 
| = 
| 
| 
| 
| 


AUTHORIZED LIQUIDATORS of Bankruptcy 
Merchandise and Manufacturers’ Overproduction 


Name ы — 


Address — 
GI او‎ RR 


3258 MINNEHAHA AVE. / MINNEAPOLIS, MN 55406 
PHONE: (612) 721-1714 or (612) 721-4210 


The Cutlass Cruiser for 78. 


One Big Idea. 


"Design a wagon that's as beautiful 
and comfort- 


Two Economical Ideas. 
One for the highway, and one for 
the city — they're Cutlass Cruiser's 


Ld 


able as a Y | / EPA mileage estimates: 25 mpg high- 
Cutlass, butas } way, 18 mpg city, 21 combined, with 
roomy and available 260 V8 and standard auto- 
functional A | matic transmission. Your mileage, of 
as anew mid- 29 course, depends on how you drive, 
size wagon your car's condition and its equip- 
should Бе” ment. (Power train not available in 


. That's no ordinary assignment. So California.) The Cutlass Cruiser is 


the new Cutlass Cruiser turned out equipped | = 

to be no ordinary wagon. It looks like with GM- Р.а 

а Cutlass, rides much like a Cutlass ^ built engines | HIGHWAY 

Sedan, loads and carries like a wagon produced Бу | MPG 

—it adds up to one big beautiful idea. various divi- 
sions. See MPG 

7 

— —— -—— EE This year for details. 
x = s— the Cutlass 


Foie Ride and Drive Ideas. 


_ We know how 


" Cruiser fea- 
VY. tures a split 


tailgate. TY important it 
e he window (775 Сш 1 
A le i | 
e J swings up- | F to be maneu- 


—— Җ y ward, out of 
the way. That means you can load 
the Cutlass Cruiser even when you're 
parked in tight quarters. 

Swing the bottom section down and 
you've got a loading platform. 
Great for furniture, flooring, 
groceries, gadgets. 


verable in city 
" traffic. So we 
shortened the 

. that's the first 


turning radius.. 
good idea. Parking and cornering 
are a pleasure. 

To make the ride smooth took two 
more ideas — a new chassis апа new 


suspension system. Once you feel 
how well they work together, you 
might forget you're in a wagon. 
You probably won't hear the 
fourth idea. It's the quiet you'll 
experience. Quite refreshing. 


Three Comforting Ideas. 


If a wagon’ going | 
to be as comfort- [%, 4 MS WM 
able as a Cutlass, ¢ > | 
it's got to have OON 
room. So wein- 
creased the legroom ү 
and front headroom EN we 
over last year's model. 
Next we added hiproom ж recess- 
ing the armrests under fixed rear side 
windows. And, of course, the seats 
are full-foam and very comfortable. 
Actually, the list goes on and on. 
But if you check out the 78 Cutlass 
Cruiser for yourself, you'll get the fl 


sa 


proe 


is for a wagon idea. А whole wagonfull, in fact. ` 


Discover that great Cutlass Feeling. 


"x г 
رر‎ ff 


/ 
4 ег P 


rur cie 


| Cut n we "build one Cri se 


: 
^ 
X 
à 


1/mg tar, 1.0 mg nicotine av. per cigarette, FIC Report Дип. 77_.-^ 
E s a ай س‎ 
Warning: The Surgeon General Has Determined 
That Cigarette Smoking Is Dangerous to Your Health. 


